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1. ELECTRIC CHARGE AND FIELD 


Electric Charge - 


0“ e-xeAohs or e-xpeA Xemar 
JiA *fV\e. -eJec+vic cXoiA®ie-• 


TR&. p^rope^tv O-j^ rnc^teAjoJ Eu uokxcK 
e3er\C2- eJecOvic- cvr\4 rYYc^rYjzJxie. e^eci'i 


o 
o 
o 
o 
o 
o 

Example?.- k Q 

(i ■) Fxpe^e_r\G 2 _ oj^- s-e^nq ^spaAX or KiLPAi-n^ O CracJcle, 
u3kcm we -faJce CH ^ 1 ' ClottxA- 

(j 1 ) U^Kfrim^ r*A +he_ -sX-j +lAj-mcler-sToTrn.S c=|l,vx. 4o 

eJ-ecT ri c ol i scheu**^ e_- 

Electrcsiati c $> - 

The- branc-h °|y PUajOcS ^ uolwich deeds ^ 

toVtb -Hvc s+uol lj o J- ckaA^eA reAl;(J C S-fccE' c. C-keA^eA^? 

4 he -jpraU> , JrieJds cmol pc'fe.vX'XJ oliu. Xc *+EeOe cbc0sjeA 
X. CcdJjLoj blecf-TD stccH c S OY -S+cdnc Elcci v-fc'i-Kj . 

Important Facts abaut charge - 

(X) TT\eA£_ oJxjl ctxiIlj -jiAnD E^pe?. e^ec+v-ic chAAge • 

(2-.) LXe cE\A0jeA r<LpeJ Ctr^ol UvuU&Z- ckaA^e? A±pjfc\ cts ^3 
OH\£_YO 

( 3 .) TK-e. UrrUbc. (_ Comcd 3 eoick oTKurs ej^ect" 

00 -VKfi-M CLome_ rn CorxdacX- T^vt^e.Xrre^ *kK_e 
ol^jz- v\QYv^ecs| oJy poA^ve. oroc4 -D-e^cxX’ve, bcj 4 X 2 . AmevicA 
.soeruhs-t ' GKe-pjamir) FrenK-Gn. 

Cm-) 


MormallM *Hve_ raod~eAicds a^e, ejectm'ccjly ncuXrJ , "TEjlu 
do not ^ Contcur) C-KoA^e. because. -pUdur cha^ge^ (Pwjwis 
oriel cXcErarvO Ct/?j2_ exacrH^ EoJcvnced* 

(jeT) TRe_ <cJectvcnn. ojj 4 E\jz_ ouievroait o trio it oj^ o\y~\ cchrm 

CLhJL -jctA. jynyrr) nucku? .So +Ee<j,e_ eXcfrrcrvA, cxA-O. 

LcroseXu bourmolc.oj tAn+X *Bve nucJe_u-S <^oo| c-ch-o E-e_ 
SepAAda-ecJl ep^il^ *jprov^ The- orbit Eu gAv-irg some, ene^Q- 
The5€- eJechrenO c*JAe_ FKjl-vo CcxJLUd -FcCtA OeC^VtnrxA • 


o 

o 

3 

3 

O' 

3 

3 

3 

3 

3 

3 
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(j,.") TFe. bocU^ or cbfxnnr) CLo,-r\ b-e, cWx>tQ-eo! po^ifivei^j b<-j 
Lcrtrsiv^^ 3>cym^- O'jy eAo_c4ror\A c\-r\o 1 be. C-K^vht^-ejd 

ru^ojtlV-^iAj ^ojinnrv^ eJecd'Vtrn&. 

C 7 ') fKe «J3P CULcJ-tU. u^«lc4 At> ol-erV-eci clqa*_Re. cr/i cr booUi 

•i I • i • , _, i « M d 

JJ> (bold Lec*Jr E'ecTro^c-ope- . 




-. Charged 
Glass Rod 


Kk 


* 


glass jar 


CO A >n eJec.-fvic cKcdt^e Com Cr-e<xd-£A -eJec^jri c_ ^-elol ).? 

mcxojYvc_trC -j^Vlcf C& J orod ^ociroYncv^neJiC radjccb cnaA 


v = o 


® 


V - Ccf>rsh• 


CmUj El-ectWc fiejol Cb) 


—=> Ekcfv-ic Fi'-dol (j9 ) 4 Mcx^rreine Fi<dol C.E> 3) 

V =3^ Corvit. 

—> E 5 G> omcj ElecihnDmGv^nejKc FodicchovvA 

(<3.) Electvie C-Foa^c Uri’i^ormlrj cdM'fvik>ude. cm a trnr^orrr) 

Su^acjL btxt +Kj 2_ C-KaA^e, o|em>t - K| on <o mom- un'i^rm 
SuACqcx. nqcxxirnun'l on -H\oJ~ peir\Fs r^keAJL- -Hve Vdc/lUS 

ojc cuJLve Jl 2> mrni-rTnurn- 


Ckaup olensrhj 


cr cC 


R 


:o: 

■+ 


+ 
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Pornt Change - 

----- X-V X>> a. pon rd - ca! kjLA_je_ aJUL Oke_ ckv^e 

o_ bcsol'j aA Co nc^rvfrcHjNiX . 

Conductor y Tnsulcchr 4 ScTnicotyjM cIpr - 

Conductor - 

TTve_ /rvxjf €Ju<uJ ’tkvDV'Q-k LoOck fk^ eJ-eC“f>ic_ 
cJ'\£<>tJ'j e. Chnd CuAX^nf CLo\ir) ^q-l/O ej^oSil^j cx\jz_ CoJJ_eO Conducts. 

ExonopleA — 11 Mx4"e\i& , Hurr'i<=\r> k>o°Uj , -ej=OoH^ eXc* 

JsnsuJoJt>r — 

TTvc_ r>^ocres^c>dj> 6olOc_h re^i'A-t o-jj 

eJe_c."hnc_ C-kvA^e c,uA5u2_nX aA_e_ c^xXXlo/ /-rviuJodfaxh ■ 

EzKaroplo-s - W trool 3 P<5 raJe-ne p4x£-p/c eVc- 

Semiconductors - 

T7Xc_ no ootoAd c\Ja COku'ch reAtJ>'t 'H-ul. dicrvC 


d -k ejecd viC cJ^aJt_je Or\d cuM^Lnd bud XOl \axIcul fbju.% 
reAiiinnuL uA in bedt^&un 'fhjz- Ccrnctucbr Ohnd bn^ujcubn Qte~ 
CoJiLud semiC oy)cJucJt>YS. • 

CzJKar^npI-&S - -Sill (Lom C. ? GrerryicnJurr) C QeJ) 

CaAiacno CO —> Exce_lIc-rd" +kernTcJ Cor/o/uc-fivi-bj. 
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propel,ties E/ecf n'c - 

0 ) Additivily CkQrge^-- 

Elecfvi'c cKtv^e Ju> c* scoJoia_ oupiv\f-vbf so 

+-k£_ d-ofxj ek^A_g^_ O-^- fWs_ f-e_m Gs ob+c^vto-cd .SirnpJ-x/ 

GtdoUyv^ fixe, oktxhj^eA od ^eJo-ricoJS^ co-i fK 

pvup>-«^j_ s'i^o ciccoYcU'-n^ jbo +Kj ur cJno\A^e_. 



t <2 


>a 


CO ChaA«je is Corpse vvec( :— 

C_K_f\>z_P|e. Cqy^ on of b-e_ effba-V- C'recd-e.csf oY 

cldrirrr^eol . I-{- ecwo ovuUy b< 2 _ f^q-rS-jp 5 - vr^-d ; pnTT-o one body 

-=ho Qno’fKey'- H-emu2_ -Hvl d-ofoJ c-houVs-j-e. o-^ -f-U g isol^cfeol 
-S^sf-ern J_A> oUujC*>rv5eA.\Ae.ol . 


D -t 


GjIc\ss 



S 1 IK 


+ T 

(Ti- -+ + -t--+ , ) 
C=do SS 


- «u 



S.IK 


To fed cha/Yje = o + o = 


To+cJ dh°JiSje = +%-% - o 


(O Quant Isaiim of ChoAje ;- 


rf-e_ cd-ecfvoC, C-h<xA-g-e_ con ex bocGy Ta odiA)ouy<s 
^ ' YV te^r»J TnnuJJriple o^, e. f ClnoJ^-e o-n l <2_f-ecd-nro ) . 

7Td_A a2> CccUxo? cju^aircfisccfi ern ojj ckcxA^e-. 


Q = ± n e 


YA = O, 1,1... . OO 


e = 1- got. x io“ ,g c 



TKje_ Uni if eJ -ecdvfc. cf\aA_ge_ Ta CouJo-nob 

i Coaiomb - 

Tbe. f-ofoj cKftA^e enp 6-2_Mxlo i& 
eJedfrDnT Ti e-CjuoJi fo 1 eouior^b- 
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MilliKcm 1 * Q\\ dvpp Expfenrne.rvfc - 


TFe, cko*r_^£_ e-n one eJexJyvn loos 
Oil drop cj>cp-e , wrru.rct' fcwj Milit^ri in 191.2- . 



b> lj dF/A 



X-Ray Source 


Atomizer 


^—I'lil 1 
v(-) 


Positively 
Cha rged 
plate 

Microscope 


Negativelty 

Charged 

Plate 


♦ p e=qE 


Oil 

drope 


F e -mg 


Uikoo r H>j2L drop rt mour) sj-aJicmaru m cKperimerrt 

'Hvevn iioe ^oroU> cm oil drop ® 

Ele.C.'l-mC Fo tcjl. CF.) - Grqvitcdh’crnccl Force C Fg) 




^ E 




Ov 


^ = 

m% 

- no9 o 

ookjtre. £ = V 




E 

---- 

V 


cpI 

We. 

Krjoto 

H\c\{ - 

mass - denstiy 

X Volume. 




m r 

d X H-n/ 3 

, 


COFcAC- 

f —? 

rocoCihA. 

ojj oi I <d 

rop 

0*5 mm]) 

* 


E lectrcm 

C Md) = 

9-11 

_ai 

XJO Kg. 

* 

Masts oj- 

Prv'hm 

O/0 = 

F£7 

X/o" 27 Kg. 
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fr 


[O ■ I An 01 1 dtrop oY ID- e_xc_e..S-S eJecd^trrv^ lu> kjJcJi 

Und€r cT C<yv^-htd ed^efvid eld of 

Lo'f N/'c i"O Mi 1 ii K^n'-i cn] ol-arop e-XpcAjmud. 


^od'ienOcr 
2-rr X 1( 

c^La-rvi i Wj ©+b-\_c_ cri) d_A _L . 'I C, j Crn 2 * • TV-dv^ 

e^i-LTTn &A~-C- :H\d rc<cGuA -Hyg. cn ] dtrop . 

Cm i ven sh - 

Ckapje P = ne - l2.xj-6xjo Jg C 

JDe.Y\i’i+^ oi- = 1 • 2. £. X Jo' 5 sl-ac Xlb 3 * / 

2 o~ ^ ^ 

LO^-C-n YKx. cn 1 alrvp -2a KxJof cyH crn<xx^ -fi^£ur\ 


m- 


kie Know 

-S o fi\ooh 

O "T 

Y 3 

v 


/r? - d x S£ n y z 
3 




r 


^ * M n Y *3 

£ 

^ £ _ 

d x LL JT x <=j 


12. X l-6Xlo' 9 x 2_-S-£ XID^ 

|-2fe X I0 3 x JdL/3-jM X 9 -g 
3 


-18 , 
3-M7 XLo m J 


= (9* 


M 7 AID 


-IS 


)' 


73 


9-81 X )cT 7 no 


I'OkaJ' Aj> i-kd do+cj cKov^ge. crn 75 Kj 0^ ejection* ? 

/v/unober o^- eJec-hrtrnA i>o ~ 7 sr /eg. 


n 

- -to-tetj AlOAX 


_ 7£ 


rr\ojy^ o-jj ± cJ-ecA-mn 

3 XLO ^ 1 

n 

~ 8- 3 x 10 2,1 



-A o 

To ■fed dlnoxge. 

Q = 

to e. 


Q, ^ 2-2 

X I o 2, 1 x( 

-!•£ x l cT 19 ) 


Q = -I-33 X 1C P 
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ChaY^'mg by IncJUic-tior) - 

Meihool 1 . C Usin^ c\ cj-roUTncJ Comoec-fi^ 3 

(i) A po^-ViveJg cko^-g-eol r^ol bi> broug^-vf- neoA. Q, heudroj 
roe.i'od sfikahjz cyacI po/oAtsnn^ ~u- 

(ji ) The, Spbo^j2_ b_A gvDU^o(-eoJ cjjjocoiin^ ed^cArmnA Ad 
b e cotb tch cb-eof <jprowi 'f-k J e_ ■ 









0" ) T^e g Y'OU'O c>l Coyvn'ec A cro b_& bvoK- c --n- 

Civ) TTv^l pod-five. yod vIa rerrjoveol [eavivio -Haz_ .spUooSjz_. 

6oi tb dT) LrloluCJLol Oegajfive. cUcVl^^.- 

Mef^vool 2.. 

C i 3 Tutd uncbciA^eol rrie.i'QJ spbaAe-s Qac_ m CorrtacA uri+b 

eacb o-bke.r bucf irviuJocf-epI frxrrr} YtA t o£, +Kje_ laxotIA- 

C'O A po&i-fiv-edg rod J-A b-^vy^Ujb nje_p\A_ -fkje_ 

-Sp Vv!>Aj 2 _ 5 ocM"y^\CxHv>^ Ti eg endive. ckoiA_geu cvyi d A-eAVi'pfp. 
-Hv/2~ O+bxA^,^ &pke\^jGL- poAidivedg Ck<*->*g-ed • 








L* ) 


Cb> 


(in) KlcrtO tf^jL SpkaAeA GAX Se.pcvAod-eol behove. dkg. roc| 
ki, rernov-eol cw\oi •HvX'uS. AepctA<^ch eg pokkve. 4 negodive^ 
CbaAge-- 

Uv) P-emove -Hoe. Tool - Tke. cbcMigeA eno spba^j2..2> unll 
reaAAarge- dkjLrn-2e-|v€A ovrd utbi-^oYrnig ckA-hkbukeol over 
dke. sphQA£^. 
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Coulomb's Lq(sO~ 

, The, -foirc-e^ t ^e^jqcdtori crmu 4 kTd 

Pcn-ni oUa^EcjH^ ^vop^V^-icrOcej jf-o -Hul. p2oo|e<cf~ 

-Hve_ cmd i^vcA^-eixj p-rcpo^o-ncj| 4t> tie ^rt 

t'Ke. d^A+q-ncc, "Hvern 5 omcf ochs cJchoq ~H\x. Xa-yxjl. 

joining TKx, -K^ro cko»J4^e^>. ^ 

-Su^poAe. -j-oso pcnvuh cokcu^^ cmd QA£ AepuAjod'eal 

m vacuum bcj a. otus-fa-nce. V. 


F «. 




+ 9 u F 
•--^_ 


y 

y 


+ i_ 

-®-> F 


F “H-i 

^-» 


/^CCoroling J-o CouJcrmlds LcouO , 

F ^ cwad F 


or 


p - ^ 

iT^ 

r 

o_ 


K - EJ-echro «.-ttxh C Carv&'tanF 
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Couiomb^s Lcioo in vector - 

L eJr +he. pod-ton vex.-Fr' oj^ chco^-eK % x evnd °h x k>x 
Y | cnod Yx. reA pectivxi^. 


We. denote tkx. "j^rcx 
on 9-1 dux. +o t>v^ 
F,^_ omd -H\e_ -^dvo 2_ on 
dux to F Z1 . 


F 


i-2- 


Fxi 


Houl y. -+- r,a = r x 


vj-a. — 'G. — rf 



x 


oJ-S O 

rt 

*+ Ytl. 1 - Y, 




O Y j 

Xa.i 

= y?-y£ | 

On od 

_—> 

V,o_ - 

- Y?t 

TKe. vnc«gn\4Mole- D-jj- vectors. Y| X cmcj 
bcj | | cmnd } Ya., | «Yvd tkxtY' Unit 

is 

vccFts 

clA. - 

A 

II 

ond 

A 

Y - _ 

*2-1 . 

—. 

Txi 


Xo. I 


-So "Hve- -^jj-oYox F, x CLonn be. ‘g'-We.y'i cu> - 


io_ ~ 




/N 

^ r- 


Aire, i vj, i 1 




.bM 


<?^t 


CO I-J> %] gfod S-x Conroe -Si^o “., >o 

+Fen Fp x -Xi <aJor>cj Yu. , uikxch ol-enotei re-p<-d&iori 

(i» ) Ij> <1, onol asx ojj- oppo^tx si-^a •, G l| c t i <o 

+Ken ^ Ju cdon^ -yt, ov yf x o denoto?, 

oFmcton 
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r 


fC 



> TlaJO P cmTch <z\\oj^eJ> ofo + 2. JLACL ctvio) -hGjUC re-pej 

o-pken l -u-rfi^ c\ Force ok 1*2-N . NotO lk \s 

^4>ve^ cun aobit-hcnnoj cKcUcge - 4 Ale coked" coill he. 
kke. nejto -jjorc£- p 

S^k- 


So 


H€A£ 

ond 

_F_' 

F* 

i 

F 


^ , = -+ 2. JUIC. 


4 a = +6 34C. 


F = J2-M 


% = -+2.-M r-2_/MC ^ Va = -+& - M = 2. ^ C 


- 

°L i 


= ..(-QC Q 

O KO 


- - X 

3 


- -Z 

3 


I 3 

IT 


4 ^ ( A+hrqcPive ) 



A ckaAoje. 4 uA placj loj odt *fke_ CgjtvHo oP -H-ve Zong 
Jcri-mncjs -fwo epuixj ckoAQeA ( Q. skx>o fkocf' -fk <3 .s^-pern 


jf wr-ee. ckaodje^ toil! he m ecjtulli loviurr^ ®/4 




Q 


Q 


e. 

2ot 


Lejf -Furo eouaj ckaA^eb A ^_ 

Q each , be kejol ocP /\ 
cxond G> , u)kcsj2_ /V& = oac. 

HeAo C Z Ahe CjuaJhre. ojj 4 & cokcAe cUoAge. 9 O kzje). 
Net -force on 9. is -zLevD • So cJready in e^culibnurri. 

For "Fhe. Fkr-ee- cba/t^e<5 4ro be. t V| e <==]lm li bdu on i 'jF>vce_ 

C rr\ cchcF ebas^e mtoi: be. ^cero. 

M©to 'iro-toJ -^orce o>s q cob & ku> _ 

K Q c k .+ K ggg? ~ o 
DC a (pcO 2 " 


KGi. _ _ KC3 7 - 
Mcc. ' 1 - 


So 


% = 


- Q_ 
4 


He on os FVov«lc|. 
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X>i electric. CorvS'tqri't C K ) “ 

^orcjL lr\ c\ mtcUurr) (^Fm) ~ 




4-ne r 7 - 

U)WjLhjL^ & - ejecivi’coJ pe^jrni'ttivr't^ o ©he ir^tiuno. 

farcJL i n VQCUU rn ( F 0 ) - — - x F©?. .— 

u v 47ie 0 yi 


© 


-C>!vicUmg e<g. (e) b^ (T) , uoe_ <=^e4 


Fo 

_ e 

= ©r °r k 


©o 



Gdkxee €L Y o-r K Fa CaJXccf oh-ejechric. Coy\&©cm4 or Yelcu+Ve 
eJ-ec+vi c.qJ pe_rm't++i \h+y o-jy ©ke. meohu m • 

J^icJec+vtc. Cor^+rmi - o-^ a vnechurr) JLa ©he f0.4)0 ojy ajbsojuie 

eJec+vicoJ pertr+i4fivi4y ojy ©he -roedliurr) ^+o ©he. eJec+vicaJ 
perm'i++i v-j+y ojy "Jp-ec space • 

TkuA -porc«_ F-edhoccua ©tatd cpiv-en chafes \*n c\ vneoLturn 
(_ K ) 4_A °nl y ~ -tlmei ©he ^rce heFoom ©hem ’no 
our j vacuum- 


F 


»i 


K 


Force beiweejn MuJfiple charges - 

To4oJ '^or(D 2 _ ori cmg charge. cdux. +o a number ojy charges 
o4 vest is ©he v-ec©oif sum oj) °JU ©he jjcmeA on ©hcc+ 
chaA_ge dajc do o+h-ev cVru-p^eK. 



^9 C ^' 3 
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Lejb the ^ora2_ on °t, <=4 uj 2_ to turo cst'her' 

ckctvgeA tx cvod cote Ft a cvnd F^ reApecti veJy 

Tke position vectors. ckcvo£je£ ^ ., %■)_ cvnd couc- 

~ y \ ■> F °nnc} yJ • 


HeAC 


Ka,i 


A 

2 ^ y: 

'Z. 


cmd F, a ~ Y 31 

I Y*3) 1 


Thus The. re^ujLburid' forcJL. F\ om change. T| is obtcuned. 
by the. vector sum 'the. for cca "fT^. one) fT-s> cu- 


- Fix -+■ Fi 


SimiWlu ,-W c* spptem kuve r\ change* <£, , ,_ 

ther> the f6rcjL Km % dux. -to <U° 5 t 3 , -.. %*, ckanes 
C-eun he- CAjcuJcxtcd by the v/^ctoy suro 'forced F^x 7 

F/3 j - -- • Fjn U2> — 


cJu it c\ system k< 

tK4 three VU a, c 

it it 


F, - F,x + F,^ + "•• F, 


F, - K% 


in.r 


Turo fix<5-oi point ■+ 4-e. cmd + e_ Unj-Fs 

OAX bepo^ojt€Loi bo a o&icMriCe ‘eT. U^kiAe. ^FouJLoj 
tKe_ ttuorcl pen ret C-kaAge.- Fe. placed fv>Y Jcf- Fo ker 
in eLpiuJdFviuro- 


For the, cka^ae_ +0, 

to b£ in -epiuii bnurf) 0 

F| - Fx le 


l p ‘h.-e. 


-ta-x) 


enri £o)virv 


KT-c 

TF-Fc)^ 

DC =- 


(f- x > 
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Tu-ro posi+ive ej 2 icK ojy 2 Me i rJkract 

U7i-fh cx Hurd pcrfci-Hve, ckoA-ge. ojj* bxic ^ifidded cu 
_sUu)t<o^ \r\ • Ccdcu-bcFe. magnitude, qnd direcfiori 

^ tHe. jproL 6 to tHF, >UC- cKco^^. 


So\a 



0A = OB r 3m 

and 

op - 4 in 

/Sjp = 

BP - J 3 x -t 4^ 


= 5 m . 


According dti CouJomb's Uu) 

Force. ova cpo>^e. a_f P dot. 
■fco doAAge cch 4 c^nd B 
cx>lc, -esfurx] in mogdfude so_ 

F, " - K'tt'li. 


A 2-jUC 


0 <J— 

I 

I 

3r0i 


e>J|Ye 


B 2jUC 


3Xlo^ x 2 - X]D 4 x 3 Xio'^ 


F, - F, 


25 U XJ.F 3, K1 


-phe tLomponcnfe o|j F, anc| F x cdong V and V 1 
axis &>lc_ -e^uod ir^ magnitude. (_F|-Sine ~ F x Sin9 ) bocp 
opposite. in direction .so dF-ey cconceJ -epcF o:K\£A_ 

TKe_ C-Orr^poYtertF. cjong PX add u_p. 5o -FfcJ jvrce- 
cnn CbaA^e, 2> Me cd - '^ P u3 - 

F = ^FjC^e- = ■• 2 - x 2.}c xicf 3 xF 


F = *2 F; Coi 4 - 2- > 

-So F r 3rS* Xlo” 3, N| 


AnX- 
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An deahncL Jrid°t Aa r-cpGcrn 

/ VI I n /S 4- \ ** II. ^ I - I l ' I (j _ 


Electric Field - 

r -v - - — , ~ , - A ' '-'l "I I r VIC— « ~V- 

°Jf 3pc^<Lfi_ Su^thuiuncUnq eJ-e.d-yic.eUlu ckaA^eo! pvdtcU_~ 
Lokcdc. ci jpraL Ju excAJ^-eol or> ctket eje-dvicejty ctia\£tecj 
objects. U U 

Tke_ otirecfiovq ojp Hvjl -^pdoj JtA 'fojcoq -f-o be. the direction 
^ -jjOraL 14- Uioujd <L*eAt" ©to cx positive ted cbcrkg-e- 

^ ^ ^ CL-dyi c_ -|i -ej oj b-A VAoljqJJjj ouj^Urovcl jcYu~^~i ex, 

positive CKcv>x-^€L °nod yOobcUUj ino-iSAol to^OA-ds Q neOdtivC. 
CK(Xh_g€’_- v) 




* Concept ofj Fi^Jol (ad^s introduced ofr oJU b^Varncfay'' 

Electric Field Intensify ( £= ) 

TT\e_ decfWc -jpedol interdib-j od ©now po-imt 
^ tk*. S-hreng-fb Ucc+nc ^icJd edr ^tkd pcAni- Xt 

ctt_|yinxol OA -fko -|orc_(Z^ exp^jenc_Col b^j Unit Positive, 

C-kovA_5>j€L pldC-G-o! evt tK c*_t Pb-iirct. 

C ccorcUng to CcuJcrno b ; s Lqt^j jvrcjz. on ted ckarcjd °Lo 
dujL to a. pcrinJ - ckapge, Q Xa 


F 


1 <3-4 


47i £ 0 y 


b 


^ etc-^i n fj 


ovn 


0 

o 

_ • - —— 

p 


a 



K- 

- - y- 

r = it 

3 o 

E = ~- d- y 

% 


c 0Jte o r 1 - 


tokeve. X i s Unit V-ectov ©lirect-ed ^rtrm 6i, towqvds ^e- 
•ST Unit E * XL 
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important Points ccbout Electric ^icld. - 

(j_) The no<2^^o\tuol^_ o|y eject v-i'c E -ci somne oi - 

ctAAtanecA -^Ytrm The cka-r^-e. Q. } ThuA Jt~ pc\A a SphevicoJ 
S^<n»neTrxj • 

(' 2 . 3 The n^ari’ifctole_ The. eJecjj'vic. -^ielol £ c=lepe-ncJ.s c»ql^ 

Crn TKc. Ch°vA^e G; and -The- cdX2>'fQ n Ce_ V"- 

( 3 ) 7Tie Te^t cAoA^e mouu Gave iis oton eJecfai'c. -fe'eJof ; 

It rncuj mocU^-j The eJecfviC T-i-do) The, -source. cKoJ^e-' 
There Tore to minimise. ■fKii e^ecf re w>ite eJecbi'c ^eld 

j-n Tensity at aA - 

"|r* - Llm F 

t 0 ->c 

Electric FieM due to a svstem oj- cKarqes - 


t^nth poslticm vectors, "h 7 5 


chaAs^e- 


% •-- 



7 T 


\ 


TKe eJecthc jpdel irvtenAiTw oJr g\ pennt P ctujc cho 
Q s^-temo oj ck<VT-P|dS \S The vector su^n ojj the eJectv-ic 
<^i'eJoljs oJr The point due. to VrvtivicJuai chaA^eA . 


£ - E. 4 E x + - * 


E = 


fW 


y 0 

l"rT l x 


• K Y * 

inrr 


t - k y _5t_ ? L 
tn ! m 1 
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"H'vfi- nocxor^l+ucU ol i r e ah'cm ok 4k e_ 

edec-hdc 4ri-eJof cd" Centre. ojc 4kfl_ S^up^Aj^ ly^ 4 i^uA£ • 

‘i =' lcf 8 C ornd a = 5 Cro. ^0 


HeAtj2_ 


= OG> :OC = OD = y 
Y r s xio' 1 ^ 


EieAJL £ | = E 


"L - 


4TT &o r L 



+ 2.3 


0v L, - E 


^ ~ - { —- Z x 9 X ! ° 9 r Y 2 XI0 M N/, 

(sxio^/ji) 1 


Im S^uaAjC- A-Q> CD W\g_ Z, 3 OB - 3o' 

So -fkiL n!«J- Elecfvi'c ji'eJcl cut 0 - J E, z + E? i 2 B, E 1 Co49o 
e = IWTe? - E,Jz 


7-2-Jl K 10 H A// c pjf" it) 0 3. 
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Electric Ficlc( Lines - 

Av\ eJecTvdc jn'-ejbf Jjne. Xs ( Q cu-H^/e drawn in 
such ch locxaj ThcxT Tkxt. Iqnqcni To 0- at each ^ pcnnt Xi> 
i y\ the oUV-ecticrn the. nest -pieJol <pT Thct* pairtt* 



The- mauaniTuole oT The -held 0 repve^enT-et the density 
0 j ^0d J Ws. 0 ° 

HencP- £le.c_+nc_ -£pe.ld /T\Xe.n£lTy ad" <A pxrinT is epM°ii 
to riumber -jyieTd Jani6 Crossing, nornnedkj ck unit °vAxn 

aMund -ftvcvh pchnX- 

properties of Electric. F/eld Lines - 

CO E/ectWc- -jieJol JUn£A <3AC C-crnhr)UOl^> CUhj/es, TWx^y ATpaT 

-^-rn-rn cx poXiTive-kj cW\>i^eof body c*nd end cet p. ne^ativdy 
chdAged bodvj. 

these- is c< single chexA^e Then thjc 'jp'eJd 1 IniA nqay 
S+oaT oy end ctT injinityj. 





( 2 -) Ho elecTvtc -^‘eJcl XiruA exist irv&ioU_ The charged 

bod^j- Thus elecTvosTcxiie -jpdd XI mM do not -jprrn 

CcrndnnuuoLxA cXo-s-ecI Xaops, 

-^c. The na cep ruti c TAcid XAmA oj-ul. Continuous (ov endless} 
elased Loops CU> c^aavvAt The. eJecTnc. -pieJol XinlA . 

(3 ) Tc^-ngent JO The Seethe. ^iejol &yvl oJr cmy paint 
o4veS The cTUvec-Kcr/i dettvic -pieJd mtenAit^ wT iTat 
pcTmt • 


3 

O 

■0 

o 

o 

o 

"T 

-.y 

0 

0 

o 

o 

o 

o 

o 

(3 

o 

0 

0 

0 

0 

o 

0 

o 

O 

0 

0 

Q 

3 

.) 

•0 
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(4) NJo 'fx\TD ciecivic eJd liruet -Jproz_ Car) fnteA^ect 
each ofkA-' 7Tv\i> ~eA -because. ext thue pcn-nt 0^ inj^r^ectoo 
P, we con oIvqiad two tAngertts PA o-ndi Pb. TTii^ 

arouJd mean turo ctineetio>\i ojj eJecTWc. e/oi |rder\A)-{pp 
°ch the s.otrr\Q_ pcnrvt ^ toL<ch not: Possible- 



(5 ) Th<e_ eJect)HC -£pe\c| Jbnih oo^jl. oJujcxxm normaj T) -Hie. 
SukjcQc*- c\ Conductor- So thOuC Ja no C<rnop^v'ient 0 ^ 
eiccrhc jpeJd unterui hw p oa^aXUI to the Suh^c\cjL tKe_ 
Corductov. ^ 



C^O This, eJcl Jarvoi c^Vounol a system ojs. Taro positive 

Chooser C t j T) gpveA ol ptctovioJ rcprcAmtati or\ oj) 

thjzJY matuaj TepueU icnn • 

k:,(/ule Qjeound the CcrY^^AhsdUay] ojr tur0 epwaJ cvr)o( 
Opposite. Ct, -T) 7 a. ah pole ., .sI/low£ tke tnutucU 

attro cti on heTwoon the cheA^es- 
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Electric. .Dipole - 

Ay\ efechdc. olipo/e. is a pcur ofr e^uoU omd opposite. pcn'vvt 
C-k^A^sA ^epaA^^d-eo| a, skort otiAdanoz.. 

L-ed" X <^d - °t Qaj 2— -two esjuu>\J crr\cj oppoAite po-ind* 

ckcui_geA Aepcwt^beol c\ imcdi cddA+nriCG ‘ 20 .’. 


^ ®- 

K- 


2.Q 




n 



Tke iodoj choj^e. o^- -fke eJecti-ic cdipde Xa zxr-o , bud 
-HXa do&2> not rruiari tbcd' "tbx -^ieJd dhe. cJecdvtc 
cUpole o2> z_e-ro. 

* (2>ut~ ad - ctUta-ncu much LQAjjer 'Hnan the. AopViodf cm 
o^j +'kje_ two cbaA^pA ^onoincjA a cUpole. (_ r > > 2 _a ) 
"then tt-vc. -^ie|o| ©Ilul. to 9, njla/iiy CancjJ oiaJ~- 


Plpcld Mcwient CP) ~ 

XXipole. momejrct Xa Q rneoAUJ 1 !/, o-j-j Ake -S tre-p^-tb 
0 -j^ -eJ-ec-t-HC otipote. X-t Xa a V€ctoY ^u^r\trkj tokose clirectiern 

Xa 'jjrmrn m^cddre. cbovpge. do? positive c.kviQe. • 

Dipole mommi Xa epiAoJ Xd 4Kjl. product Xke- 
to rtuobe cj+kjtr ckaAge. ovy)c| -Hvc ct^X^Yice. betw-e&vi XtvArn. 


P = ^ x Za p 


0 

0 

o 

0 

o 

) 

o 

a 


Q 


0 

) 

3 

O 

o 

3 

D 

3 

O 

o 

J 
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r 


Dipole Fidcj - 

"X-t Xa -tb-e, cSpec_c_ QAx>uv>d •Hvc_ oUpole- iri c-okick. 
'hke, eJ<rchnc e^-^e.c4" 'tke. °Epa1e. Cam be. cxpeMe.ri(jLc|. 

TTvsl decide piejo] ocb e,rK* pcrW P U ebtcu'ruzd 
ky adcUnQ decbi<o jji«d=U £_ % cdd^e -% 

cvmd E dmL +0 +ke ckrAPe, b bo +W_ pqvoJIe) ofl-rqrr) LqiO 
Op veofo^£>. ^ ^ 


(!) Field I>ii:ens.it^ on ^ x j Q | Une. qf Elec+Wc Sipple. - 

Lei" Eke pcnrsj- p be aj- olLi-fariCC- f 'fvtrra 
Cevbre op +be. afpde cr>o 4ke -Side op -pkx- Cba.vge b 7 ~fUjur\ 


E n ^- 


P 


K- 


2-Q 


<1 


•r 


-© 

- c k 


HeAe, 


E-c 


J< ^ 

Cr+«y 


cvnd 


_ £4- 

n “Cr-'j*- 


-So -Eke d-o-kvj Eloc-kkc pVeJoj cuh pcnrij- R Jl& - 


E 

E 


-+a 


-a 


( E+<j > E-^") 




E = • 4qr 

(r"-Q^ 

Fov (r E - 4^44 

r s 



TPue ckircci-icoq op ~E -i alcnncj ’p’ be pvtroq -to -+ c b 


E * 


r 
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(jj) Field Intensity on £<jfuaioml Line. o(y Electric Dipole- 

LeJr Hve. pcnv\j- p uA Cm -FKa hrxJL. ; 

t-O op — Y* • i _ k 





' 

I \ 

' \ 

Y \ 


o Q- 

r> a 


/ 

1 

\ 

/ 

f 

1 

\ 

61 _ 

i 

i 

_ e -h 


.So -4 -Bp rvKxsim'Lude.s oj^ -H^e- cJ^ctnc o/u_£- ~h> ~ixoT> 

cUaAgcA cv^o! cu-iJi- gjvejn oa - 

i/Q KCX 

E. o --Prod E -q ~ ~ 

% (YHfl CyW) 

H£ajl "i"Kjz_ Co^pc^njzjrvi'c, oP £+<^ t—noTmcd -to ~Hod_ 

olip>de cxxijs Gcyncei eAch ^o+K^a. cvnd fKc_ Cwnpor^erxk aion^ 
r fhe~ cUjoolsL c^x.is Qc/cJ up. 

5o +he. -fofcd eke+vtc. -j^iejej is ir> opposi-te. divec-Kori fe P- 
E = E+T. Co^ 0 + CoS0 

K • cl 

OY £ = ^E+^Co^e => E = - - JJ- 

(r 1 r q 2 ' ") /z_ 


ri> E 


For ( Y > 7 ^ E 


K * 2.^0. 
“y^ 


"T - dlf_ 

V 3 


<?v\ * Hence- fKe_ dipole -j^d ocf oLakmcxs fcjLU 

0^ r>crt OA buJ- cO> l/y*. 

^fP 1 Xmajl. 4o Q'n eJ-ecf vi e. dr pole Eq*.;^ - 2 E^ uevi1JV ^ 
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in Q Uniftnn EUciric Field ~ 

Led cl citpale be bcid in ci Onrpnrm ex-f-ernaj eJechic 
^iG-lc! E cef" cm cmcjJe. 9 uAiU +Ke_ oUrechicm £*, 



N^i jprce_ cm +K*_ dipole = zjl.'to 

Tl-ie jpYctA on cUaji^e. +d- cvnd —p, np m e forcjujL cm 

4"kc cGpole lOiOcb YtdcdeA -fkjL oUpele. • ^ 

+he_ 'iprpua^ -fond do ediepn -fK*_ cG poi-G 

cxjxis ctUn^. +Kc dir-ecd-tcrn ojy p v e 4 ol E*. 

TTve. m^vViddjL ©J ^ epujs -H^. vncxoni-^cLc ojj' 

eqcK j^orcjL rmcXxipliecj -dee, perpemdjicujQy'' 

dbytana. bedw-eem dbe. "djo andpc^_dUxJ j?oratt> * 

TorpUiL T ^ d- E X 2.Q<£m0 

T = PEsTne 


or 


T* = T 


Tde cUreeHon Z Sa omen bu Ti/f^ JoQncjed .scretA) rdje_ 
Chr\ol OA pC^penolicujAA. -fcfi p* cn?d £3 
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£ COkiun ~P ts ajLon<^ E* -, 9 - 0° 

Z - PE Slyio’ z O 
THe dtpale. is ln stable eputiibHUrri. 

P ds aton^ E , 0 - 180° 

Z - PE S?n 180° c o 
TKl. oUpol^ is in unstable librium. 


■a 

•- 


+f 

-• 


+<i 

♦- 


-d 


.) 

O 

O 

■0 

o 

0 

0 

o 

Q 

O 

0 

0 

O 

o 

9 

) 

) 

O 

0 

0 

0 

0 

o 

o 

O 

0 

O' 


X>\pole. in c* non- uni^orrn Electric Fide) - 

In edtKer GxAe_ ? uokoo P* Js pojtoJJ0 to "e* c*" 
ard i pc\ rcdUUJ dt> eTj tFe. net torejoec. jj> ^ zero , but -I bere¬ 
ts ov nei jpyrcjL. enn -Hoe. dipole. Lj^ E. ts not Urhjprm. 

C°i 1 k)kc-n Fidol ts tncreouLm^ cJono. P 


Le.ss Fore*. “d 

on *“ 


-> E 


+0. 
-•- 


more Fbrcc_ 

CTv-, t-^L. 


Ned Force. 


Nl-et Povcjl. Cnn dipole is alcm^ "j=t 

Met TorpujL = PE £rn © — 0 oa 0- = 0 J 

(b) U0kj(tn FieM oa decrecxsmc^. otdon^. 


Move ForoL. 
cm - <r- 


-> E 


“t 




Less Force, 
on -+- c \. 


Nlet Force. 


Met For- cc. on dipole Ia cxppoA’u-te -to ee . 
Met Torque r P£ £m© = 0 °ub © = 0 
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Tu-ro cKccV^-c^ it lo yL(C_ oj-uz. p>)ciCjLc\ -5 >~nrr^ ccoeiAlt 

■tw J«c.+W#cW «J- <1=0 a p^t !£ 

ctApole JS' cm . Qtoa^ tfs cerdytL on the. -SjoGl oP 

Hv^. positive ck^e. • C b ) 01 point Q. , IS Cm qujqu pvm 
o oy^ a Juv\£. pcwdiv'w ftiyoiA^A o cmd no'xnr)<5\J tt» ite, 
ax,is ojj the cUpoie cts Akoi/on in -jp^UAJL- 


Spd- 

HeA.0, 

1 P I 



^- 

“A 

P ! =• Ixiq 


/ ;\ 

|0XlD 4 X 5X10^ 

/ 

/ 

' ! \ 
i \ 

•S' Xio" 2 C-rn. 

/ 

15 C.m 


/ 

i 


/ 

1 

< Y . 


_I_ 


A 

o 


K- 

- 5 mmi— 


\ 


\ 


rb 


is Cm 


P 

-*i 


C 1 ^) point p XiGS * on nnioj JJtjl oiipol-e .s d - 

E, Z 2. K P 


r2> 


2. X 9 X|0 9 * SXI6 8 


.So 


C°-1^) 3 

_Z.' Q 1 k io N !<* cdon^ tKo dineeficm o jy p ^ 

C b 3 ^ P<dnt Q, <w epucchovicj Jino oil pole -S 0 - 

- K P - 9xl0 9 x .KAICT 8 

Co-iO 3 

^ x - 1 ■ 2b aio (opposite _to tK<_ direction 


^ Sy6iznn has two clm^ei %-2 ^x)d 7 C emit ^=-2:5 XioC 
Loccd’-ed cch points A : ( o,o,-JS"cm^ cvnd B: (o,o, urcn} rMpeof/vdy» 
loKod - <W. tKe jfo-teJ clnA^e Qnd eJec-fvr'c_ o) i’ pole_ no o W e.ruh ok 
-Hva_. ^^xkjri ? ^ 


s®> 


To fed cW>A-gc ojj t-Kx_ _sc^<sto*n 

a - + <U 

C t' - 2.-S Xlfc 7 C *- 2.-S X)cf 7 C 

a - 0 
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G l-eotvi c cUpaje. o|- Hvc s^s4cnn ja Jiv-en b<^- 


•r7 


So 


[ p \ n- ina = 2-- -ST X)0 ' X 0« 3>0 

Ip'I - 7’XX to" S C- m (3donj Posi+ive Z.-q>qb). 


Xn a cgA.+cU'O r^gqcrvq o^- spqce , eJec,+Wc -j^ejol juj cJong. 
-H\e zl - cl\Y'€-c4-icrr> - TKjz_ trc<^ni-kjoLe o-jj elecpa-ic ~jji do] oA no{; 
Coyv4+qr\i* cm. 3 mcrecr-SeS uni^-o^rnl tj ojcrng. posj+ive. 71- 
oup 'Hml rccte, o^- lo S N /c per no^jpre. CcJcuiovie fkx. Force. 

crnci -borcjirjz- experienced bu a sjpRrn kqvmj. q. -fotcj dipde. 

/o'7 r - in In -tGp neQ’af/tv/CL 21 o( a r'P r -hi crX -? 


mo* 


^rnen-i jo -7 C-rn. in rbe. ne^ccUvP- Z cOr-pahenn-? 
J2np©le_ nnorn-erATh o-j<r -the, .s^A-fcrq ) Pi - ^ xc|L 


}P) - ^ xdL ■= — lo 7 C-m, 

Roie- ojj LncrequSe- °jj eiec-fvic Piejol per uni£ lencpfk 
olE _ ^„s .. /. ~--- ~icJ-ei 


ol L 


- lo NJ '/c per 


rn< 


X 


Force- expend ericjcd b^ -Hoc_ -S^s-fcrn -xa ^Av-Cn b^_ 

F - ^ E- 


07 


F =. ^xdL x dE. 

cA L 

F - ~lo~ 7 x lo' 5 


~ "lo ^ nJ ^ edem^j — z. <q*j-S^) 

't'hjc eJec4"HC cvrid obpo Fe¬ 

rn orneni - 1-4 18o° • 

To rc| u_c *C = P 6 S i n 6 

T - pf Sin 180 - O 


j 

j 


> 


3 

;> 

3 


j 

> 

j 

3 

3 

3 

D 


3 
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CKarge JDisiri^ui'iori - 

TP^e^ GAe kn> X^jpe>> cU^Hnbuiiuvi ofc charge or) a body- 

O ) X>IsCorvtinMCUS Charge. J^»s+nbed-ion - 

I’n 4-KA^ c=^^-fvnbcAj-i cno -H-ml cK<=t>u9\e-/S are dis-hnbutecj 
fqroloK,]^ nor i<x bocU^ or oUj^ereni pUu^. 

C' 2 -') Covririnucus. charge disinbunion - 


pHvbs oU^brlbudncriO 'Hn-IL CloClAJ3&A CUU2_ 

S’-^UaJXy otvA-K -1 bovt-ec>| l'n c^- bocU^ o Y obje_cJp. 

T"hve_/ij2_ cu\jz_ -fkv<-£. 
oLA'TVI but CJKO — 


■ G — ^P€2. °j)' C^vn^riu^tUb C bou^_Sj< 

3 Linear Charge IDia+ribud-ion - 

I*lr —L TepreAev\f~-«o/ Ju.ir\JUXhi_, ckc*A_ye- oLr^&L C A 3 - 



-K SI. Unit c/ m . 

Exoroplej. CU<Jt^ecl S Vcu q^ 4~ un re ^ Ciocuigejd cJir-c-tsdou^ 
n'mg e4~C • 

•f ~ -f~ 

t + + +■ -»• * +// \\+- 

a + lj; A 

<^fc >5 -Stu_p»oc. cUc^vge JD>is 4 «bufion 

X+ ^ repvesa^-^t ^ Okorge, oU^',+y a-. 


^ va>z..-^-q cgl. cKc\v^e oLrvticr~') - C 

Anre-a 


_ AQ 


AS 


C / 


no 


Unit — 5 

Example - C-Ka^gc^J Plarue ^ k^at , Ck«A^e C=noctuct r\o 
■spkAxe. j, noLey>_ <ed"C • 




-V 


.**, +• * 
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Cc) Volume Che*YCje. ^isiribufioA 

ValurrLc. oLuu\4r^ (\P 3 — 


Vc31 u nrL^_ 


AQ 

av 


.£ Un.-t 




b-xairnpleA — dko^ec] irt^uAp-dh'v\0 XpkpLA_a_ e>c 


+ 

+/"■ NA 

z' •+ •+ \ 

t- ( + -4- ■+ I 


Av'ea Vectoir - 

Gm. Oarwe'A'i urn ? -j-Ke- vecjtnr AvVSoacAA Loifi^ eveA^_ 

ct^JX eJbu^rJ- ojj a ciosO Su3^qa -A Go 

oLc^ecii&TO o^- +Kj 2_- oujiuiAxd normo-l - 


As = (As)n 


\\zsxJ 2 _' AS A m^n\|uoljL.^o|j 
c \hjs\ (>nd in .A 

n. uoH v€£jfo/ T>n cUiredion 

ojr ouiioo/?jdi normal aJ' +kv*i' 
pen v\G* 


/ 


VAS 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


30 


Electric Flux C <£ ) - 

ETIeC-'f'Wci. ove^_- Qn o>u2j3t ?y~> Gr^ eJec-fvic 

■i _ K<z_. ^ tc J number ojj- eJcc-hic, -^eid JUnci Crossim 

+Ki_A aAJxx norrnoJiuj- ^ 

^ TJ^z_ eJec.--fvt'c. |^ux zA <£> -Hn-rOu^A Qyi ajxjj\ <dju-nj2^rdh 
A.S i-n ^->n <sJeci>ic_ E* JlA c^U^Toc_cj oa - 





p _y _^ 

r 

4 > = 

S E • cic. - 

S EdsCose 


Tkc_ circle, crn -Hvc_ ird-e^rej -S)<pq i ndl cajfcA 
<AuA_^Gt£L ojy i rvicgroJherr] JA c\ ^cioseueJ ^uA^cfi. 

-^c E l-eC+ViC- --/dux. -XA Q ^CoJcka. ^UavbH. 4 ^-* 


r* For Q ofosecj -^uA^CXCQ, -Hvc flux CLow-ie^ Owf.£|oU_, 

•pnryy-s -{"k^C- £>u J^noL J-A J~o>iC£Cn pOdJi+iv^ Gw\d dKc, 
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CoyaA l<=Ua- q unrjpir-rY^ cJecL-fnc 'jyieJoi "e 3 = Sxicfo N/c 

Ca) OOkovF -Fa -fkjz_ ejj -fFxb -jjidd -H-n'tdu^K a square- 

lo Cro • on a. -2to(jz- ookxrse- plane- -<A p^h^>JJjJ -\x> "Hve. YZ. 
planum ? (b ) tokpJE oF -Hvg_ "HoxoLAj^k +Kfi_ 5qrru_ -S^jMQinEL 

_FF ~H\p ncnfrnoj Jto ucFs planoo rnoJCob a. to’ am9Kie_ corHo 

+Kje_ x-axis ? y 

" H-o*je_ Elec'tvic Ftejoj E- 2>Xlc> 3 l f^/c 

dSl'olx- -H\J 2 _ _S=jUcs\XA- r O-j. rry 



•j 

Area -Hxcl s^lcsuol (A ) = (?• 1 ) 

A - o-oi m x 


/I 


-SO 


—A 

^ n 


X 


C Q ) 


-Gkon play\je_ o-^- -Hvc- 3 i> pov^oJXeJ : 3 t> "Hve-, 

Y- Z_ plav\jg_ -fA-C-o, 4V^c__ cvrv^ic- bu>jHo-€_on -H-vO- 0 >l4_a VecfoA 

c*too| c-fecfvi'c "jpt^-lo! -A 6=0*. 

-S° Cke+vic. Rux - E ACoA& 

<fi - 3xlo 3 x o- olxCoAO* = 3o Nrp/ C 

(_b 3 Cok^n pUr\e_ ^n^-klcj> Gn Orryda. £o‘ coidF -fkfL X - QX-3 

~ft r KJUr) 0 = Co* • 

° Flc-o-fvi'c ^lu x ‘ft ~ E A Cob 0- 

= 3XI0 3, xo-ol XCob&C." 

4> - /s' xJ rnyc 


02 — 


TP\«_ eJee-'f'v-ic o|o| [n a Co^+cun "v-e^piro ojj spa 
(b (_ -*• Gj — M (<. ^) X 1(3 M /c • CoJcov-ipJ'c. eJe.cof>-i cl c4coe_- 

JF> -fKFb -^teJcDl ov5A_ an axu^o oj^ (_ 2 . l -j) Xlo 2 " m 1 . 

33 ^" kJ-e ICnoLO, -H\aA Elec-Fic. Flux cj) = E * <=ls 

<£> - (st -+ 4j — Mk ) x| o 5 " • (* 2 l 1 -j ^xio -2 - 

4> - (io - Lf ) XiO 3 
(j) ~ GXIO 3 Nrrfy c 


~ * * /v a 

bL = J-J = K* l< = 1 




o 

o 

3 

r D 

> 

Q 

O 

.) 

a 


% 


L 'J — J *K — K’l =. o 


o 

-o 

3 

) 

o 

o 

o 

•’} 

o 

3 
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Gauss's Laoj - 


rKe eJeci-ric. -^ux ove^_ H\e. closed 

in Vacuum _ii> I j iinocA fAe. -tvicj chaAjZe. Q Ccntcuntot 
rr^'icU. Sur^CL. 


l 

p __^ ^ 

- Q 

¥ r 

4 > £ • d-S 


J s 



Prx>oj of Gauss's Lqoo ~ 

c^o iszlcJXoi positive, px^rd- ek\h_sje 
.S’.-tuod-'ed oi -PAe, CA^chre o a 3pW«ye radium /. 

TT^„ ei^ctvic -^leJo) ircKn&i-bj 
ad Cnaxj pcrtoryp P cm cH\*_ 

Su^jpa? o|j ‘Hml. spAare JLa 




A 

U)kxA_A_ - X jiA unit vector 
oUreeled ^rcyv>n o i~o p. 

25 o +Ke flux oveA. -fKc QhJlo, eturruunjr Xb _ 


°} 4* ~ 0 . oj f, 


v 2 - 


X ds Co 50* 


or 


o| cjj 


ols 


Toted eJec-t^c flux over -Phe entire o£ spWe, 

T- ds = X d_s 

-S IT /j 

+ : = k (| di = ^ 1 ) 

l—-nrti-— 

H-ence 



r -* -* 


<p - 

<p £ • c/jS = 

T 

£ 



Hi pvove2> ihe, Gauss's irt^x^orejrn. 
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TTv*z_ ej€ c+"vt-C- -Jiciof Ccnr^p^mfl itO CUM. E x =<X 0 , 

'^£E.y - B z_ - O /TO ^ku'c-ln ck ~ 8>cro H/ Cr ^^0 Cems)oler jtKe_ 

Cui>€- cO> Sk-ouvm iV) -/iE- CoJcoJoJzc - 

La') TofcJ jctuK Aks_ CluJoe. 

0 ) Chaste: ^of'Hvin 0k£L cubve. /Issuryte. -fbcoA a-o-im. 

Q oV. Hzajl Ex - cK- X- 


e 7 = 


- o 


r 

0t = 8 cm M f C-rA'*-) a - O- 1 rvn 
O } TRx_ ei-ec-f>i'c -^i -ej<=4 IvxA 

(5>nUj DC C<rryops-irLi^jruH^ -So 

- i£ • cj S - c- 0rV 

<soch ‘o^ ua_ ^)Cices ojfj" 
cxJ^e. pe^perick cllJoa. dr> 

Y- z. p lame • 


aV 





_0 



n 




s\ 

Y~ rA 








/- 

— a ->- 

0” 

/ / 
^ CK 

4 

> 


o 




-So 


A+~ bEe_ Uj^- -fb Cjl ^X. - 

So c|o L r E l * AS 

Ab ’H^~ Fc\U2- ~xl - &.+ 


-i_ - cX. cx 


}h 


V-j_ 2. 

— <A. cG x a CoS iso 


a 


2 <a 


s 


E; 


Yz_ 

= - oc a 
- oC(2.a^' 


So 


^R “ Er • ^ -S 

^R - 

S^o /VJ-eb rj~iux -//ivdov^/i •H^jl Cube. 


c*. C2.a 00 <0 Cbso 


, Vr 

Of ^ /E_ 


/ 5/2. -3/ 

cp - o ca. /E — a. 




O) 


& 


3 


So 


/ S/ 

r SCO (^o-i ) (JE -I ) 
Gccw5s(s '/A^ocrcno 
- Eo 

? = 


0 - <f> R. I- ^t_ 

05 C/E -i ) 

= 1 • OS' H rrijc. 


8 - 8 s- x/o 1 ^ A Aar 


9-27 x!o U C 


0 

O 

0 

o 

o 

0 

o 

0 

a 

o 

o 

o 

o 

O 1 

O 

o 

0; 

0 

0 

3 

0 

) 

I) 

O 

3 

0 

3 

O 

3 

0 




ob tKltf 9 c 3a pUc_CLc( cnn A CorriiLr o£j G. 

<,vcU im- Ft-nol the. eJecivic, J^u* pcxAsLxg. 


A/A cK 
Cui>e_ 

C-X0oO 


Sol 


I . >1 

I • J 1 


A 



: ;- j a- 






r 
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0 ) Field due. 'to cm m finitely Lorg sXrcugkt 
U ni fov m [y cKar g ed Uj ire — 

Ccnr^icU>j. an irvjpnHeAg Xer\q dUn Unve. oJi+R 
Uni-^oYrn l^nejxA. oksxA-^e, obLn^i-Kj A. 

TR e eJec+Wc ddcf . ojt ev£^ pArd tkx plarv 2 . 

CuHvA^. "fkx Uj1t£. 00/01 ClLLlj Jj> 7 C*cG.C*J cvvic^ Jcfs TTl^lOl-fucO-- 

dcp&noU cml^ Cm +ka racUaJ distance. Y. 


E 

/fv 


♦ £ 
A 

A T) 


E 



A- 

~—~mm -—7 

•Is / 

m 

/ 1 1 

+ i+. + + + 

+ + + + + + + ++ f+l 

[ V* 

A 

n 

/ 

-;-— 4 

>-f— L -> 

/ A 

/ n 


V_ 

V 


Jt 




Novo ( corvticlov <q cAYcdaA_ ctaseo! Cujinder ojr 

fqcCiuA, x amc\ Jjun^fh A , Aha iokn'i+e)^ lon% Xinx. 

ojj Chaste oa JXs <\xJs . ° ^ 

*^° XkjL. Xd A ai eJecAv-fC j^UK OVe A_ SUJiJ^QUL - 

f =^£e-d^ ^JtdsCoAC’ + JecIsCosbo + fedsCcA 90 

3 

f ~ B ds or <f - E * ‘ITLyL 

ChcxAjje. iY\SLckg- Aha. <l^Ay\cL&a, (jAS) — AX 

Ncho according Xo OauA^k ’Hme^o'rorn <f ~ Q 

B 0 

£o — - ->i A Ji 


Ex 2.77 rX = 


Eft 


or 


tz 


A 


2-ne^ r 


or 


bz. 

A A 

n 


ine* v 


C !-tc\/t\i4 E or _L 
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Electnc Field Tnhtnsrty due. -to c\ Uni'fo&rrYil'j 

Changed S phe.ri c aJ ske,H _ 


) Electric Ft 


Hie shell - 


CcnabidjiA, C\ -fivrn ^SpKiL>uCjai 3 kcjU YqcLi\aS > R 

one] Ourhre. o urvfii chaste- + c l, cLu,hr \btotad ovev +Kg 
-Sou^q c< 2 _ +Kjz_ skciJLA uni^otrrnJL^ 

To C^sJcuIoJ-e_ eJecrhdc '^'ejM i cxX Qnu 

pcnvtt" P , Lrna^inx. ci 3pR«Aje_ £ Gicxucv&iqo S'uA_^qcc.^ uEt-Hq 
ce.Yvb'e. o ornc* r’acliu*, y. 


Accorolirwj Ao GcuxAils 
(j) - £ • ojs 


Eo 


E f als 


_0_ 

E 0 


E - 



4 -JL Gt> r 2 - 



X^' ^ ^ 0 -Bve_n E vXi YcuJucJLI Aj occfuia^td^ on 

■K Xjp X <0 'tkjLYi E Xi fCicdicdhj tr)(*)0Ad&- 


(to) fill a. pomi ors the sm 4 <*ol. cf -the shell- 

AX -f-ks_ 3u^|qa tEuc. spho^cej skejj 

r - r iS o 



x^ Xi SuA^nce. C_X<^v>i^€_ cX^AuSilfccj ern "H'vfZ- sReJL^ ARc-tv 

^ ) 



- X 


4-TLR' 
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(c) E\ecinc Field inside 'the Shell - 


CcrYv5>\cte^V 

•fWoi/^K 


To ~^ir\ol ode penni" P IyvSic^x. 

Q Giccavs’iQ'in suvj^ut o-^ ct xpK<^>tA -S z pcov&ir*.^ 

P cv/id uji+V\ cxTcHre. C *^P O • H-£a_o_ V ^ P- • 


/\s «H v» cKap^^. lyuS-IoU- 'Hva- -Spk^/MCoJ -S’keXl Ti 
ZJisr o +Ke_ GauM^lQr\ -Su^pcjL evicJose^ "Go chc^A-ge, » 



GauAA.'s -fivjcovejnri 


Heme*- eJecPvnC -piejcj og.slcU- 

a Mr^'i^ov'naly CkaJ^ed sjsktAtCa] SkcJi 


jl 4 ziej^O 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


38 


) E -1 c.cji'Y'i" c Fie.ld i svren -£■< <= 4 u_£_ +o a -Hu n 

cUr^e. - 

<lG'r~y^.\c=lxJ^ CV PKa'V^ im^U-ru *te_ pla-r\e -S>kjzj2_p- o-£p 
C_U\cOt^6_ C-o-i'pt-^ -S. eg__ C1 -PiQJ>j_0£_ <d_O r v5>i'P^ <3— . 

ka\/e -Po -jyirtd -H^e. eJeefvic. ^eld cep pcdroh P ^vi 
peJSpev^oPc cuJc\a, cdiAp^nce V ^tuyyi -PK^, vskeejp. 

Noco ( irno^iinjz. a C^iUy^cP^Ccd GcLcw^i’an SUrPqcz 

L) - ~See.pi cnoaj qaj^a A a>cX)Unct P c*-no( zr, 

paAAmg. 4 -Kj 2_ shejgjf. ^ 


a - 



To-paJ ov€A_ tke enii re. suA-^Ol c^jMAcit^ uA 

$ = 4 + J/E.dl +J [e.dJ 

4- = _|E4seso' -fJ^E^SCciO + fEds Co«3o' 

<t> = 1EA 

To-hai cPce^ge ^ncJoseJ P>^ -H^_ cj^Xky^Lu^ - ^ A 
Acc&*cllrr^ do Gaaw’s LatAj - <-£ = 

2 - EA = ~^A_ £ _ 



£o 

cr 


2l€< 


-Ar E .Pa i-ndjt-p encPercP o^- V2 


X 1) °" > ° " t ^ r > eJecPdc -^ieJd Pp nofrmil^ ouPajc^ anoj 

^ X t cr < o -HWi eJecrbnc -^eid Jj> nofrmj}^ iriuje\A.ct po PKe 
-skecjf - . 
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Cm ) Elect iric Field intensity due, to tcoo thin 
infinite parallel sheets of cUar^e - 

CAse 1: - He/B2, a- , > cr-^ > o 
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A LcchL^e. ploiT~u2_ s>kj!_e_i- cd\cOr5je- kqvim 3ur^oicc^ 

CKaA^l f^jun^xb^. S xicf ^ ajrr) 1 ~ -Xie. >n *Y pA&Yie^- Find 

'Hv<z_ eix-cH^C. plux 'Hoyoia^'H ^ OtcuJa>»_. ojy xacbuA 

o-l rri Ji^ +Kjel noxmqj 4o 't'Ka- otcuJUA- qjzjlo. rr)cAfU^> 
~m ar^k. c^- G(S loi+4 'H\c_ ^ - qxls , 


Q 

sc 


HeAjL 


a~ =. 5 X16 6 C/m X 


r - 0*1 no ? 0 = 60* 


So 


f - E*-Ss 


Ed 3 Go 30 


* 4 S 

d> r «S" X jo 


x Jt i'' Co A 9 
4 


2.X g- 8S xio 


- ix. 


x 3-m x (o-i; co3 gc‘ 


4 > 


4'4-4 Nrrtfc 


hr lA - 
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o 

o 

0 

o 

o 

;> 

0 


40 


o 

o 

G 


1 Mark Questions - 

Q, i. LOkich Ua bkweY •> Q Coulomb or choAge, or qn G-echror, ? 
Hoto many eAeckronuc, cka>t#£A -term anJL CouJfinob erk cbepp.? 

? ” 0 CPfe. Boo^ 2 jOI\ r 

6?. 2-, U)kc0 J0 -Hm 2 _ Cc\uAe oje okoxgdrrj ? 

CJJmfc/vmcl Boqrd '2a lQ 

Q, 3. tokcUh Ua mjzjrcl' bcj_ G> aQ-rch^iDcki o^- ckav^p. ? 

(c&SE ^ctdx ■) (EblKav Bo«acJ 2aiO 

Q.k. lOkock -la Hve_ \zoJujz_ ojp ckoiA^-e. on an eJ^cWi ? Xs <a 
Ck<VASje. le^» -Fka-n -Hvd vqJlul possible. ? 

(Maripu^. chse 2oii} 

Q.5. 00 ku no -juro eJechnc. jCn&A ojj jkvee. cart fnk-meof- exic-k 

0+ke.V- ? (Hr. Board 2oo7 } 

6J.6. porce^ ok cdbl r^efiern b-etwt^n -furo pennk ckxK^a pkaLo) 
ajp c\ cUji'hiYi (JL ol a2 F* U)kpck otvA'fnncc. CLpaAt* skot<J,o| 

•HviU be. JCupt 1-n -fW_ >S=?m£_ naedium So Pk^F fbirCe. 

beiS^n +Wn A F/s, ? Cc&SG acii. ) 

Q, 7 Ir CouJomb's Laco ? enn Uik^d~ factors +k^_ VaJuu_ 

0ectrospcdic. -fox ce. GortM'airch K depends ? 

(^Pk- G>oc*rol 2-A1J 

<^,g. FD-e^i'-rbC- e^ec+vic. dipole- Yro-r»ac^vf. . 0O>vte dts -ST Unit.* 

(sJkcirKI'wnol Bo®ond iall^ R«j Baottcj 2oi| 7 CBSG2oll^) 

&. 3* l~n uokick orierd-ctHtnn ? a oUpole, placed pn a uniform ^eJcj 
Xa *n (q ) Sictble, (M Unstable. es^uali bkiurn ? 

C CBSE O-oll ) 

<^ Io Nc?rm_ Wsjl_ p/ws/aG cju^anJri^ ^Okose ^si Unit is N/ c , 

Pb. Foard 2.0) I 3 


0 

O 

o 

0 

o 

0 

0 

:) 

0 

) 

) 
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2. rY)arks Que«s-Hor>s - 

Q.i. Explcu-n mervi bej_ olteJ-ecd>ic_ Ccrrusiar)! ? 

css e 243or^ 

Q.2. -Tse^iv\£- eJ-ec>vic. ^ux ■ k>Ade ^.s si Uni-t . /} cka>^^ 

% e^cfoje4 c ccJ Su^qa yqoUu^ r, 

ycioLua oa Teducxpj oto ^°^f)i wouJcj Hrji ele cfnc -flux 

'fbrouak H\e SUAirQCc. cUqnqe ? - 

0 u <J (fibj Board 2oog, CG>SE -Itrog^L J 


zx 

10 


i. /-j i_opp er spKou 2 _ mcux 2 -^p Cero-fcurvd rt^xx^JUj 

c^fm-r-u-S • TTv^_ cbepx^e om -/-Kjz_ 'ducJ-c^laX o^- sqcb cxjtrrvq 
.2.3 e_ • Gikad' Jracdion -+-kz_ cJ-ecdi-cmx rnu^>-t be_ vomov^o} -^orr) 
d've.. spkiiM. 4 t> dt q ChoA^e. 4-x / uc? 


/Vvd = 2 •] 6 x j o’ 


^C&se 2.003 ^ 


§■4^ /IVI 0A4a 5x10 ^j <rd ptaotd m qn Uniform eJec4A< 
^t-e.|o| (2 ctd 0 4- 3&oj ) N/^ . CaJcu 4 a 4 e- -Hvcl ed^cH-iC. -^< 4 ^ 

posing XKIa . (r*L £boa*d 200=0 

AnA- i-S- NrvA/c ^ ^ 


<5'5. TRe. rnapjnduole. o^- e^rvfjSAAjo) ewqcl exe>qbeo! ejec-fvi'c -£j/ux 
<^Y0rrr~| a C-fase. SUSckaCJL GSUL 4- X fO l2_ Nrp] c ornoj 8X|C P 
YXApecftveig.• CaJcuded'e. ’Hvja cUxvvij.£. encJosejo) bg-+Kds 

Arvo = 3X. 4 C C Soonrci 2uz>t>3^) 

d-£- eiechrjc- dipoleu oj oli'poJe monml 2.0 x )cT* Crr, ls 

placA-d in&ioLe. a doled suXzA-qcjl . CcJeuJcde. +Wjz_ r-ud' 
elecHric. ^ux p<AAdx)g +hVtilLjA) +W<6 .sua^ 0 ^ • 

Awa. =* 2LOXO (^CBSE 'l^croSj 06,11) 

Q. 7. LoKai do noAfln bg ej*cf>d ^'<Uo| jU'yuk ? G*\\r*-. 

dlov-e^z. nncM'n p^p^xdieA c>-^ ^J-echric, -j^eO Xjyua. 

(fZcLj' SociA-oJ 2_oo6 / CSS6 2 ooS^ 

Q'8' Plot (\ <jj ra^>h sPo hj]Y)Q -fbie va 2 uaii£m oP Co id cm b ^otgil 

CF) VC'Xdu^ (1/ V 1 -} 2 T J-d Hmz- ddiqrice. Lefcoezn 

+ujd CpxA^ei, o-jj- eqcU, pcuv o-jj lJUc, XjLjc 3 emd 

( 2 . He J - SXlc3 ' (_CSSE 2 ^rf 1 3 
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5 Dorics Gmcs+ionS- 

Q. 1. (j4ne Gauds Lqi 4 | oUAive or) expression) jpr bd- 

eJecf-vic -jj-ieJcJ ‘densi-Vu <?d pen neb ruZAh. a Mni-^OYrrvU. 

3kxn dire, ojj Cdrcje j jUri^rh - /\ c/no • 

^ CQ.SE 2.oo8,5,7, 9 ) 

Q.2.. _£>eAjve eri expvedajn *j3r dipole ^ie|cl inJ-ensVK^ ai qg^ 
pcrird crn LcO <3X10 June ojy oUpod cvno| 

(b) on e^udodj Jine o-j^ dipole- 

£ OCSSE OxrD 4 p S , A L , 12.^) 

(5^. 3. _De/uve_ expression ■jprr ej-ec-h-ic jj ielo| oIlul "to e 

U-ni-^oYrnl^ ChcxA_Q«-o| /wfiViiijS. pdie Skiui" LAj>\Y)<jj Gauuds 

L-^i c^O • /■ *\ 

^c>a^e 3^00^^ ) 

S4«J-e Gcuxvi's. LolO in eJ e cdosddclS cvnd cliMve 
c*y') expvevs’icn>n «^crr eJ-ecl>'ic_ ’jjieiul indhe nAi + m d* a\ pennj - 
d Kx. d - 

(_Q ■) CK uni-jpnrnlpj Char^.4 "Hun) 5pKc.viCoJ Sd| (cs£E 3,5”,7,9,)!^ 

(-b) -dro pcUbaJUUJ cSkjtds ckaSPe L-Gld cKaA^jL 

c^Codt-He?. + a— cnncj -a- ^ C&VE 2^ro3,&^) 

&,.£■. JDesWe. ca'o etxpvesst o-n -jpm 4 orpuj 2 . o~n an eJ-ecd'c 

<d*pale_ i-y^ c\ unijpifKn eJ-ecdi'c. 

\ R<x^ Bcxx^ol Q-croB, 1L ? CJ3.SE 2.00 S 


3 

3 

3 


, y 


3 

O 

0 

0 

0 

0 

0 

a 

3 
• > 
0 
3 
3 
O 

o 

o 

O 

o 

o 

o 
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Gl.l. Ay\ eJectnc. j^eJo! jd-ne. di> a Coni/nu-ou-S cuwc. Tbad 
JA a fiejol JJne. Cannot have, sudden dreaXs • U)ky not ? 

(\-Z, The. fioiXjz- sUoujs -Lvacks o-f ihree. ChoAgef, 1,2 and 3 
l >n Q Ufnjd^fn eJecbrtC >^picJd E. Gnve. dbvg. Si^y)s ojy hhr££_ 
cbaATjeA. u)kJcln pOAdlcle V\cA the. Id^U^bi ctwp^e to ma*,s 


ratio 9 


+ 4 ~ -V -V- ■+ H- 



^-3- 'T~ujt> LConducting -Spheres carrying c_ha>pJ£A C5,| 
ano) (So. ctve bvoiA^tvt cJose do e^ch other- Xs tke_ mafjn \- 
kruolc ojj the eActro static. -force between -fKon (Cxac-lAv 

vi I /Th /rn . . I 


& 


i ve_n b 




F = 


jj 1 ^ i 

tKxiy Centrex ? 


• (xktde. r Jx bKe oUxfaricR. b/to 


UjUjy muJ>t edechroihadxc- fbeJd muAt be normaj to fhc 
suAjacjL cof cvejry poind s>^- a ChaAXjed CondMctov' ? 

CQ.,5. JDejVnc elecdnc oApolc rnommd*. X* Ad a seed oa_ ar 
<a vector puctrdtidy ? oohnd~ uX Ads si unit F 

£>. An elcctnc cLipole- ojp cUpole. rnonoemJt 2o.x/cf 6 c-m 
As e. ncJo.se A by a c/osed SuA.Jace - UjhaJr h dhe nXt 
edecdvic ptux Coming ObvJ" of dhdi surface ? 

ArU>. ~ ZXiro 

Adeline ctketcctnc Constant" erf av medium- kiMad Ax 
the. VoXlll. ojj oUeJ-tot rid constant Jtm a muXad • 
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Gb 8 ’ ~TlaJ~0 - 2-CS, and +6^ cOxJL Xoccded- &Jt~~ pcnrohs 

(cl ( o) Qr\d[ (/±a , o) Y"-eApecXi veXy • GjRocX J-A +-Kc_ eXecAric 
^lax cLujl Jtro 'HuAe clna-ogeA i^iroui^ a .sphere. pj- t'qcU’uA. 
t 3a’ tvri+h XXs. CenAre. aX fine ovicpr> ? 

Arvo- 4=-^<y 6o 

Gg 9. X£ Ahe. vactiuA oAKe Gatesian suA-face enclosing 
a cJnaAge. Xi Rojved hvoix) cloeA fKc. eixcAvio j^lux -through 
ARe_ GcaxMldy) suA-face cKoinpe. ? 

^ o Arvs. -Mo chm<j£- 

^’lo. ~Tij-o CcnnCtrvXvn c rneAcriXe 3pkouc.oJ shueJUs TAclii R 

and ^.R OAx ^Ivsun Cka/t_gu> <sj j ovnd Q- 1 _ reApecXtvei/y . THc 
SU^PCiL cha/tge. <dxnAt£<eA e>n ARe. ouAer swA.;fb cu> ojy ARe_ 
sRcJXa c*AC enured • JbeAeAxn'jrxe ARe. ~iH3ot»o G^j *. G?2_* 

Arvs. - 

(Si. 1J. Turo cRoo^geX. ^ omo I - 3q, cxee placed -/d'xed on x-axis 
.sepa?tj»-Aeol fc>t^ olo>Aancc_ ol to hjJix. s Ro(aJ.c 4 A dRurd cKa^-®- 
be placed -Smc-K +Rc»X dA £ajh ! | be. i r\ e^uj 1 j bvi urr) ? 

AtOk - 3C= sL(j+ J ^) 

c^.12,. Ho CO roomy ytypeX Qn objeccj Coin be. chafed ? 


(Si.12). In a HC.I rviolecuAc ARe. oUa+aV\C3Z_ beAooeevn H + c\nd 
cl~ Lons Xa J> zb A°. CcdcwdaAe_. -Hne_ eJecAnc. old p©Xc_ 

moroenl <=>fj f-Re. molec-tde. _ 2g 

fitrVs. — p - 2-OM0X ID C-M. 


GblM* -/An eXccXroin nmol pvoAon cx^e rcAea-Aed -jprm jne*>A in 
Cv urn4 Yr o eleoAric. -jAdd • CokicR o£ AKowa toll R<ave. 
Lo/cP]^ ^ CCeliApdlOK\ ? 


GX. is*.. Qujlss <x poAx'ihlg. rejxAoio LoUy. i^jodtejr haA <x much 
^rejxkzjf cVeltctYiC. Con^-tainJt (-80) 4 Rar\ mica, (_- £ ") ■ 
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Unit - 2. Electric Potential and Capacitance 

Class - 12 th 
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2. I NDEX 


S.M. 

Topic 

fhje No. 


E I^C-frO-S-tcofiC. Po+^nJ-nd 

*>1 

z. 

B Iccd^jsfodnc. . Pa+cv^cU c?1ujl Jra~~ 

(a y fir pcxi-y'cP 

(kO <2rvou_p o-^ El-ec.t'Wc C-WxKgt.S, 

oq 
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M- 
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20 

If. 

JDi eJ-ec4Y-l'c_ PalcOu xcxdi oyi ’ ' 

7.2 

12. 

Cps-p^cj fori -4 CocpQ cj -fan cc- 

2.M 

, £3. 

C<xpQcjfoj On .-SpkllAj'csd CLm^cducfor 


IH- 

Po^>2_cJl-eJ PI cdhe_ Ga^oicl-bov 

26 

i r. 

EUecfo XiieJ-ecpHC on C<xpcia -Laricfi. 
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ElectroAi«.*tic Potential Capacitance 


O- 

O 

o 

0 

o 

o 

o 

■;•) 

o 


Introduction > , 

* ]T\_G- eJeCrhrD-^'V'o^iC- po'f-evvh/^J 0 ctar^ed 

body ToJbx<zJb<?.7rdL ih<e ©)oa*-e£L_ ^ ob eJkcdvt^<pvdionn ^ dbe_ 
boclu, I-p otad-eArO>'ru£-?> T tn2. cdiredilcnO ^OLa) C_Ap^z 9J^- 
LeiiAA£GJr\ duro dho. A^ejd b>ooL<e% ptaC-CLol tv“) Carxto cd U -0"H'\- 

e9tc K oi“be.r' , 

7?>-e. ebciAge cJuxxlu JJoisdS 'porno CL body °d K^aWa_ 

pufeniioj do QYiO'j'hnY' bcULu oct Louses poi^Jr\ cxi ■ Tkja. j-l&cO 

ok chQAge_ .slops 03 Aozno •fLuz. po+enttoM-^ o£j db-e- 

b>od(6A isGConoC €spsxi» 


E-ltctrostdiic Pciiniicil £*ier 


21 


iouAoe_ 


3. 


(Test 


© 


We OA&Mme. bbexi *tW_ edkJXrjod jftxoe Pext 
Ju* Ju^t ^^jfi'cjevdh do GoimieY" -fhe. f'.epul&jve. -oJeehnc force. 
]r E OtO dbe ImI, ChaJtJje. % 3o dbe. ned Jbrce Cnn ieSi" 
cbeJLcje. % Xa zjlwt> cvwid Jcb moves from A d> £> M'H'xoui" 

4ny gceeJaval/em. 

K/oto ihe. Krorfs done few exk-e^naj ^er<^ d 4 ntgedix^. 
u^orK cL&yvl bq 4ke_ elecinc ioxce omd i ^•‘dLy .S-fored 

m +Ke^ CKa^e_ ^ iY4 dK<_ foxro ids poJbe*di QMJ&jjj- 

VJorK done bw exfeAncd ■jv-rcjL m Triovim -fK«_ d-eXrt 
ckAAof£- rj-rerrin A -do B> -iA - ^ 



B 


r fe 

Va/a e. — 

/ Fe x-l * d r 

— 

- / ?! • Xr 


J A 




Lei ua AA 3 umne_ 0 -n eJ-ecfvfe d'eJd "E ^lixeio O doqrje. 

+ Q pladeof «=vi iKe. Ovig-fG- 

Led ck _smaJjf 6/iAA^e. + d b>e bxoMoXi jrerrcj 

a pcrf'nt A it) Cc pErtnJt S c^CunAt ib £ r-ep>uj. sive. j L orc-^ or) 
vXX Jux iro c/vstAge -+ <S^,. ^ 


O 

# 


/ * r ^j 


o 

o 

0 

0 

) 

o 

o 

D 

;) 
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TKa4 IaTOTK olorvG aj?jeuYV*i ^ecf jrD£+ecfc j^oraL 
■Ssftsf^cj ojb poiervfioj ^ enii^g lj , ^ 



elocf-rnsi-cxfic. po^enff\J e^A^M cl^eAcr> oc, befw-e£*> 

'furo pemafs. 6 A ^-d -e^u.ej jfo Akx_ m/'n/mGm wor/c 

cyloria. bu o, n ex'-feAn-^’J 'force. i'-yO mo vitoo a feA+ ckaA&e. Q 
^/rcnn /)' J fo B J OCCeJc rc<Jl D*V ^ ^ 


Note. 


v Tf ^ uaorK clone., bn o ,n ekoiYOjfafxL f'eU m yYiovlw A 
Ci\AKg<c ^ y^nrro VmC. ^ porW qrioH)^ cl^Y)c\}SJcr))y 
0 -n ihz. poAjf'pru ojy ivGfVJ njrpl ^iyya) points » If o|oeA ' 
depeYK) on ffc po&b Gbo.s&h jn farm (mi poj-rcf 

fo Die ofheo G <U 




c, cfVfnbuf on o-^ .^\ n‘;fe. ^x-fenf, k>e. cfoo.se 

e In ckrOAlcchc pcrfmfa) GneA^jJj cxf j'y?j jin ui^ , 

T^bji/ijt i jx)Y<Z- f A3 \\jly] J^cti Y\3~ /) is, Cck I "n ~fi Y)) Dm Im c_ Icf <• 



H-CYK& fK-2- ei^cfYO-SfocfiA jDol^rvf cj -enAQN ok <3 

cf ai a poivit 'm on eJ-eciyic -A'dc\ cJlul Cfo^e. 

C(yr}ji%jJxS^) on Ca J-o Dke; ktovK o4oti£. bi? Dfe_ ° 

ex-feAftcxj -/orcc, m bYinamg fK^c cfw^e ^ -^mrv, infiiDfw 
fo ffmf povrvf unkfour Qn^j Q cceJeA^^fiW). 
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E lectrosl<vB C PoteniiAl \ 

The. <a)€C+vTc_ po+-erdK<Aj ^ .U.eAJLr> Ge ^ b^L+iWAA-n -Katd 
pcriv4^. £ or*id A m G 1 Y) ek c+vk_ 0 ^'cJol Xb ^pu_o4‘ +0 +Ka 
OimourA ojsj iaKitK «tone_ V |y^ CCUiX^w’nQ urn + pobih^c. + t-&+ 

ChoAqe ■jyrrro /) ix> £ loi'HhoisJ- ^cicc^JcjroAion &J onq qnw 

po+Vr W+tw-e^^n the -HaTV p>cnrds. ^ ^ 

X/s Va &rnc\ Vg> GAe the. ekc+n^s+cx+ne pokv\+i<M-S 
cc+ >4 c*rnol £> thu^v^ 

Us - Ua = Was - Vs - Va = AV 

a _2_ -. 

We GcfO <=Xt^\‘AjZ-- eJkcufvjC p o kxv+1 <n_$ oct C\nu| pcn^nt 

ckoTXSi-nq -f+\e_ po4erchoJ| 4r> be "zig^o °g+ 

-3o I -p i\>e Tc*Xjl pen *\+ f) oA i rvji ru W fUjLv\, 


v& = 


W/ipB 


^ The .oJec+ms+ocTic jpotevX-iaJ Ijg sc.cJe\A_ qudwxM +M - 
1+5 sx ma\+ ^ VoHx ^ 

1 Vol+ 1- - , • -v . , . 

~ The ek c+rD5+<\+l c_ po+ery+t <X| cX>^eiij2jn cjl d^+tm-gl^ 

+WD peArdU,, \ y } QM eJei-frO-Sto+ie X(Uci Xb -Scn<=4 Jb he 

oh^volt oohevo X TuJU- 0 + (XrorK Xb olorux m TnoYlvia a 

O 06 i + ^e. chaxae o+ wi_ Cmlornb hrtnro erne pen n+^_to 
r +ke_ o+heX- agonA+ 4+ue_ ejedvos+oi+ie jorce ojj +j^e_ ^e|o| 


lv - U 
1 c 


1 JC 1 - 1 rOmC 
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kihoJ' xj, urotic cloniL 'm mo vim cx 2 .JLiC ponr\t 

CKPv^ge, Vi CLo yti£A_ a *fo Com^ Q> ok q. _sqv^lc_ 

'Hi CD C<3K^40 O. lo JUL CLUOiM^. e^i-st -+K*. co yxh<. 

'HaX, SCjUQA£. ^ 


=isl' A& j y ft = v a 

So H\e, hro-rk. olcnoe. - 
W = a C V 6 - Va ) 

Vv) — :Z«LrO 




blech-o&bccHc Potentie,! due -fo e, Point ChQrflg- 


1^ ftp 

CaJciAjoJtes eJecfrosfafic. PoKrvfioJ 
oj- Qnxj point P oIiajl -fo Q. 

po'mt cxha/tJjfL qJ-O, 

op - r , 

Bq olo-AVifltbo eJ^cWslaiic 
pofe/vM^ a_f p ts e, Qrooimf 
oj) iootK v ojoy\e ir> CcaxiJnp 4 
Uyu { poAriW cKaA^£. ^Snrn 


+ v 

\b ' / 

'* yU*- 


e y°o 


ftt Jcjme. Lnt^rrvtcJ^aJj- PorKf A ov) +VLi pcoHn Uil^ere. 
OM - 3P ( fW_ ^e-hroi:tccH^ foru^ cm Un»+ pe>A»flve_ 
G-Kcn^-^^- aA - 

F - ‘f E = E - —— - ( odor) e\ op) 

d-TiecxP- K a 


' * - '-'V' 1 '-'lie ) vJ w) u '-s\ I 

cJtr&JxjPjZ jWrr) 

<^f UJ ~ E » o|X- 


E dx Co-A }3 d’ 


Eo)x 
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, ’To'Yck) Uroirfc cIottvl 'ro movi'Oq. po2>|}i v^e t 

C V\C\A^je. -j^nyrr) do -to -\-Wa_ po‘)Y\p P 3 a - 


So 


w 


Y 

r> 

- &c\xL 

r 

* r- 1 

^ <3 DO 


Q 

0 

J*> 4Tte 0 :x4 

VJ 


_ O' 

.(Vw : 

' _ °*r f-±i r 


VO - 

47IG 

J 

c*0 

rj_ - 1 n 

4TT^ L ^ Joo 

°L 


4TT 4> 

L3 *> J 

4 TL 4d r 


•So 1 d<u olx~Jd m 1 4l t^n "H\>o <Mecr|^^P 5 cPC- pol'-^^hoU 

p olu£ Po^C>|oA2j<L +% uU " 



Jr 


3 

3 

3 

3 

O 

3 

O 


wWi ^ JlA po£i4i\re., tKjz. ^J-ecibrost^dh'c_ poKMicU t 
V 3 a *poAi4^ v ^- oi^cJ loJly} cp 3 a r^Qcx^iv'C, eJ^cProspOic 
po3*vrH3 Ja ^ 

•F EJ-€c|rDAt <hJ-i<i_^ po+ev\K3 cKvjl 4t) c< ^Snrg-le. cP^o^e. 
.jLa .splWjc^l^ s^n^^4"rnc- 





prja^ VftJuovcHcrO O'Jj £^cfw?AfcUlC_ p£> 

cv'ooj Eltc.’fv-^C- 'll33 t^iPP <= Pa 2>3Goicg_. 


3 

, ~) 

O 

<3 

3 

■O 

0 

o 

) 

33 
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IajUpcJ" <X& '+Kjsl -gJ- ec^^rCLsfcxiic_ pofenpjod c\j- 4^c_ 

^u*.-fQ(L<z_ o4v Cc »o|o( nucJeuA o4r oUcH-joe^r 13' 1 -feorti 

2L ^)W JU 7£T, 


H-eA-e. T - [3^ 2^ 


4 • 4 '-^ejr'nn j 


b>r 

V - 

4'4Xio ,r t 

So 

% - 

7 3 X if & X | cT 

So 

V = 




4TTa> r 


V - 


l 1 7 Xio 


C» 4 x I o' 

\/ o f-j~ ' 


Pot.c»rtia.l ai ci Poin'fc olt/c croup ©■£ 
Ele.c±ric Charges 

-fKere. a. 

hUmbeY' 6b penyet y' 

% •> <5 ^2 9 - -- • c <3~ Y} s' 

oU^'fana* r, ,r l5 r 3 3 .,.. r n X 

f CApec.li vd w jnmn -fie poinb P ? 

col^exje^ eiecWic popeniiaJl ^r 

12 3t> be CaJcuAoc^^, \T ' ~~ J — 

., . .... X \ y v 1 

Tbe ^of^nJhcJf ocr P 

du_e to various ckdA^eA Ore - 

v, = —!-5a , Vt. - _2_fh, 

4TC£e Yy 4TtC^ TT X 


~ Kr CL. ~T~~ C\-Ylcl So Crvl 

4-TC 

7Pe_ ye^teU-cmi' pol^Mio^ p ) 


Vrx = I ^ 
4JI6tj 


V 

V r 


7 5 + V-J_ -f- -}■ • . • • Vy 


47i e 0 v, 


±l +2ii 4%. + ... 3^ 


__1 _ 

471 £no 
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A ilolc. b k.<x/> <x cKo^ge_ °4- e&cK 

ok U-S ye^HcM* ID^^^jrrn-ne^ 44ve_ p»4"«v^lo4 cno^ ekcWc 
<pcJol ®/uje_ -fo -fbL& cAaA^e. ^rmy 4k«_ cej^h-t 4u_ 


_So\ • 


Tkc \cr)^\ oj- c4/OJ07?qi 

+kjg_ Cldo-4. 0^" €P,ch 

slole b •■£ .“ J* 2 > b 

-DtA-VonnOL Wboeja^\ Centre. 
o-jy CjuJ=u 2_ omd eacb 

Ja c T 



2 - 


Ncajl 8 cboiA-sve^ e.QC.b o-j^- VoJujl_ ^ <Xhj2_ preA-c'rcb chJ~ fhe 
& VZSiStU oj^ 4H-e. Cub-e , 'HvtA^JtDve- T b4°4 poken4-t°\i \&- 

V - v, tV a +~. V& -_1 


g% 


4TT^ 43 fc/^. 


- 4-^ 

/3 J16o b 


Flchi^er eJectyf'c -fUJA a} 'Jhe au<vtre dm~ -to <\JJ fhe 
eJ^M" ckflAJjeA dl ze.roj became -Hyz_ ^te)A °/ux dt> 
tYldjYiduoyJ cki^hPjQ^ CanczJ in pojrs. 
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_£jeclrosta4ic Potential cd a Point dux to 
cly\ Electric JDipoie, 

L^- -fcckcL +k*_ ovi^m od- 4k jl . cjl rd^re ob 4W oUpok_, 
KJotA) t ve kai/2- -to CoJoJoJe! e-Uctv-ic- poberdioJl cj- po'mt P 
wkore 5? = ~r 

d A B. o_p = 0 . p 


G +<t 


•—^ 

r. 


ia 4 


e 


/ 


/■ 


/ 


/ 


/ 


p> 

o 


/ 




/ 


/ 


/ 


X 


' / 
-A < % 


Le4~ fKe olGi4^r>ce_ P j^nyrn ckiOYge, — k c^)- P) Pc_ 

a>T)d ciZifar)CJL ojj p ^r&rvo cJw^e, 4d °V> 5 oU r-2_. 

£le(LfrOJ,|cdic pcjediqj cd p o|vajl 4o - % Aod + °l ckot^e 

is resf>echveJy 

— ^ Qr>c) V'- - ^ 


V 


4tl & 0 r, 


x * 


4-ti<x o 


-S’o 4be poV-e.Y\rKa^ cd P cJm^l 4d 4d<- od^fe, \s 


V - 

\J ) -4r \Aj 

V •- Qr 

~ I 

47T £„ 

_ P. 

GiotAj b ij ^&Orv7cJ-r<~j 

— 

Co A 9 — 

aV r " L 


0 ) 


7 — 

r> 


OY 


y; 


ara 

r a -v q 1 _ ira Co^0 


^ ^t)x A G>£> P ^ 
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Sjm'j/ah-ltf Co* [ISO'S.) - °L 1 -+r ' r i 

U 2. rCv 


Aop^ 


ov 


Y* - r 7 ‘+Q°'-+ a-ra Cod>0 


He^jz. ia ye. wnie.- 


X X- 

Y ( - y 


.0 + -$ 


+ 2,q_ GdA0 


r i 


a < <r 


&nT\ 

S'lmthrl 


r H\juo SL Jub 6maJJ cvoo| — ke. ruj>UcJr<A 

y u 

y* = P a / i + J^L. CoS0 

/ \Vx 

r, - r. | 1 4* 2 -9 ., CoA© J 

t = _L (l + 3 l3_ Co&0 T 1 ^ 

7, r l v / 

i « / t'/x 

u J- = JL /1 — 2 i 9 _ CoA 0 
3 Yx r l ^ 


So kcj ec^ujt^chcrvn (j ) 


V = 


p_p- laCoA9y X ~ 1 ^ + ~-G>a0 


4-^ G 0 

Ltz'/m^ khnomtaJ H^toroy) we - 

V = ^ __ [ 7 i- + B- Coi © ) - f l - 3 ~ cob> e 

4-TL e.r LV r J \ r 




)] 


V = 


V - 


^ X 2Q Ce>A0 

-4Tifeo r 1 - 

p Co^e 

4-7T fcp r' 1 ' 


£7u P = HxiOt ■] 


z \3 P Cv6& = p. r, wk-MJL r- Mrn-t v-ecfor aion^ 
Hn<z_ />o^i 4 iotn v«c+or OP - V 

So *H>c. eJechxxstcctic poie^hoj P c^tu. *+o <A cCpe>U_ 

U - 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


57 




Po^i+wc- Sijn jr>r 9 - o' c\r)cb 0-3 1 . 

0*0 On e^iW&uoJ P1 qy)£. - - 6 ^ 
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E c juipo‘ten*t Sur/aces 

-fF\<?4 -SuAL'faoz oJr every poi rt~ ui/'uc.Vy -eJ^ci-HC 
pot€>tx^i<aJ is. the_ Sarni pot^-w^i^-4 

3u^AC£.' 

NJo uoorK -RA <Aoy)&. on moving -the 4*^4: C>\o^e_ ^rcrry 
point t2> ti^L O-HvO. or) e«jwpot<vdioJ SuArf^U.. 


e^oupc>'ter»ti c ^J. Suj^jc\CJ^ -through ^ po/wf vXi 
y->oyto< 0 4o 4he_ eUc-hne ^e)d ^4 4K*3 po^ird- 



D 

3 

3 

) 

"i 

) 

3 

) 

) 

) 
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'irpAe- pcnrvt 

A CJ CjojyJrr^ ocr 


t The potent<*J| -£uAfe\ce_ oi a SiyW€_ pcnm- 

C J 4 S. M»tMWrd od- 

+h£_ ^chaAge* 

« For a um4w cf'ejcf .s<*y cdon°t X-<3*13. , +W- 

e^iUpoftreWal iu^acM ahsL planei normaj ste +Ki_ X axis. 





(^) For cl 


pomf chc^^. 




ajeev Gandhi N 
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Relation beiwgco Elccinc Field and Eltciric 
Potential 

\sb u^> CcmJ>laler' 'Jtajd SuA.-peCSA A ernd 

SpicjLo) closely cdt °l p-fi^e->ioUcuJc\A_ ctij-ttfnaL- ofr • 

LeJt "+K#. pcAexxh 0 ^ cy^ f\ 

be Vt\ — V emd po’temKoJ 
oi be. Ve> = V-d v U)k£jre_ 

^o|v JLl cAec.re.aie i n 
p ot-crvb'oj )r) 'thcL cU reeb W 

ojj eJec-i-ric. jiejc) it honud 
"to a ^yio| a. 

A Unit poAvtive cWge (H=+l) 

JlA aXor -HvxA pexpencUciA^r 

cXaXqv) (JL. -j^turv) "fhe. 3Ukrjb C£_ G> "tts ~fKjL. SUAtJ q Cj2_ A ck^ <X4 iTL&'fc 
+bji_ eject y-jtL. -j\'ejc\ • -^o UjotK dome. 

Wba : F* o) r 

Waft r - £ olr CXS "F - S £ 

W B ^ r VA-Ve, - V — (vz-d'/") =o|v 

Hcmte — E d r — oj \/ 


v- dv/ 






/Jegccfi ve. -skpn flAccf- fKe. oU' reed/enn decpy-ic 

rfieXot ~B |S U m +ke- cLVe^-ftenn o-j^ decrecxAimcp pGte*dncd 


TF\£ o|^ d^dv-jc ji-ejol ^\v&n 

cV&we, m m<^Y)iiuctL. ojj p(/i"artfaj per umt olpphumint 
Aot»acU jv the potential su^qce. oi +k*2_ pdirdh- 
TJua Jti> CotUd pofev\-fjd ^msd-tent* 


|e | = -M 

d 16 


tPotedio) ^melted*) 
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rast,a,“Lii 


i ar^e 


.n-isA.1 E.nefi 


a. .Sy-ifcy*? 


^4ern 
rf<G done 


po^t-Pto-ruA mjiriL4€J^ looxs^e. mufucU -s^A>toch'om * 

f' 1 -) Fox* ft .Sysictn oj -fcoo poin't charges - 

N ' <p_ ^ po 7 -n 4 chot^e k, J 4 , KjOo| odf- 

OL ptnni R| ^Loi-f^ pos.i4io-n v/ec+or r ( ) ri i>pQCj(L-* ’ 

A-no+he r poiYvl u2> gJ~ 'm^Tnltc ^is-fa-n C4__ -frvxr) 

c i ] ‘ ^ Jj, -ft, he b^up?ki -b=» -me Po^\4icrr\ o co)4V^ 

POA 4l 0-^*1 v-€c4dv ^ 


Xn bviri 

no 6oorK JU Ar 


bvirgjn^ 4K^ ^iV^t c^^ge- % ^ portion p,tr,) 
M doW, b^cQuae. lii ofher oal ^-Pll 


oJ mfi-hhj ( q^o| ‘Ah ere Ju 5 no Jh'cJoI 


l • e.. 


VJ i — o 


Nctlo f KkivK <done. m Cqrryjnq 
change p, x 'frcnro c>cr P%. 

^ 2 * lP ofevi 4ieJ <=4ix4_ 4o *4| j X<4 2_ 

w,. = -±1_X °ln. 

4 tl s-.ru. 

ToicU ux-ork. done IaJ = W| + W) x 


M Infinity) . 


Pi cro 


Pa-Ov.) 


El^kosiadi c po-pejf\4toJ -eJirtDigG (J - \/\/ ~ ^<4-0- 

471 £-«» TA|a_ 


C?i) For a sy stem of m point charges - 

Jj AL<pU_C\J jto 4Ke drofcj b^TODUYlt oh 
kt)vd< c/one /Y 1 ( tmernblmq all tKe Ch^e^ ai 4U gjvfih 
po£.\-licm.s ^cTTm inftViVtg ^ ^ M 

BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


62 


’ » ' 


X-n bvt-ming +k*_ cb^AAje- % poXibon PjCr,) 

Y]o boorK Ja done, 

L ' e.. VJ , r O 

kiUjn IatO- bviriq C-HciAge, j^ovn mjjni'V^ *h> P-xfo) 

aj: ol c£ti>-to(r)CjL Yja from , mjovK done. Ja 

W) z - jf Po+fevn dtu. Yo ^ 2 - 


KU = 


| C 4 "2- 

^-ti £ 0 r, r 



3Vt bn ■no r*"' ‘I ^3 *tx> C Pi ) . tM'OYK K<^2> 'Id b<L 

d(7Yv£ <3 u^cmyiA'£ eJeC-Y^tJAfccffC •jxiircJlJt duj L to boYb *4; °finc| 

2, * - JjPo+^n+t^ c4u_e_ ■fo X| ctncf "J X P-s" 

_ 1 /a 

4 -ire 0 r, 


IaJ 3, 


1— ~h 


,G EleC'faxzi'Qjnc. po£eni/aJ ejier^y oj^ q 3^S-f«no ^ "fV^e ClwjeA 


— V\j | *b \AJ o A W 

- n -g -f 

1 f °LAi . 


4n Go P| x 

4TIG 0 l r i^ 

(J - 1 / 

r j. _^_ 


U “ 4tl€ 0 \ 

^ V YY* 

Yt.3 / 


Yx3 


Pvo<^clvinR \*r> --Hua uyxy i Gte. Ccpn ^ovi-te. ej« tlmsboiic. 
polen^A*^ ^eJ0e*L.9V c4j <3. -S>^4 ^to XJ poirdr c.hfiOe-Sj&& <=ci 

?, ’ n. 5 ..."?N U OA - ° 
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Potential Enercpj of a Single ch^e in ^n 

external Field :» * * 

V(r) Jj ex.XeA-ricx| potejn+iaJ, eJr ctruji poirj" p 
G J po&t4i trr) vector Y , dom> m kv-iW^e 

a cKa>,_pj€_ H- infinity dt> 4Ke_ paint P »'n fK^ 

exKAn^ f dd is = %' Vix) 

TkXa wuvK js \-n 4^<l cko^a-ed pa/dide J n 

•Hie jornn its poPejrub<=><4 eYievjj^j, ^ 


Po^evrfioJ en^y 0 fc ^ ckA^ge‘X JU (U )= Y Vl7j 


Ppfen lial Enef<sjy o f a of + u* o C KAr«ic& 

hn an external Field ;- 

, , X| ^ CLhJl '^ UJ1D pcnntr cXioA^ei act 

po6l4l DtO YectoYS Yj CVy-)o| X'x YCA b^ofi.V'SJu | tl <q Uvu "foT^I 
etteszmc^l el^cfwo j]e}c\ E*. 0 J 

AJcao^ Uiodc done ro bvim^n^ cKoo^e c v, and ^ 
T^T^ 1 mjiYi,^j +r> po^\ tion r; and *y^ OAe 


W, ■= %* V(r,) 


and 


Wi ; Y • v(Y) 


pple bvipdn, Y JWn infmfy -fe po-ii+ton r* , 

orK Vcxi olY fg be. d<W. a^cL'ni t J +Kjl <=)ui to a, . 


AJoyK 
'PhxA ai 


f ejd 



loki^ r,^_ JU the dkdqrtoe LucKo-ectH ^ ornoj . 

5o PoWioJ e*uu^ 0^ = ip-tcj wwt doro. 

U — Wj 4- W-x + W 3 
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(cl) +Kjz_ eJ-ec^rO^^J-ie- porfe-r\K©J erUAJ^ 

Q. Ca-rv?*}X*fl Y")^ oj^ "fujZ> cV\QA^S2> V M C- GYld ~'2-M C 

(^fVh r?o eK+eroAi -jneddl) plaUtd cd- (-904,0,0) QTno| 
(904, 0 , 0 ) r-e^bec'liveiM ■ 

(b) Hwo wucK kmrf<. 3 ^ ire^uV^d +0 4 Kjl+ t^D 

chfiLhXeA mfi'ni+eJv c\^oju ^tn^n eodn cdhar? 

Cc) Sup6cne_ iiyat ~H*€. Sqw£ 573+c^) ok diavge* is now 
platco; in qo exfeArvxJ 4ie]o| E - ^ x > u^We A^9xio^ m i 
r 60kbd- 6m>Ldo| b* 4 Wl. ^cfws+odlC r en£W 4 Kcl_ 

Is | •* ^ 

Cc^n'p fWi^ch o~n ? 

job 3 

(P) U - — 7X lo^ 6 /(-zxio 4 ) X 9X10 - —o«7 J 

4n£i>y C 9 + xio- 7 - 

(b) UJortC re^sx-ir-es^ — .• LJz — Uf *= O — (J - 0^73 

CO Tv, +K*. eMnc •/)«.M P.E.- -^J^r + %VC?,)+S»v(rO 

7^ e ' “ff? ’ v - J' Edr - J"^ dr = ^ 


TbtaJ P*£. - c Ui%'i~ _f. A *4? _j_ 


4TL&dY 


~ -0*7 t x f D S ( / x 1 0 ^3 9 xi 0 S (-7 X I O 4 ) 


. O '03 

So Tc 4<x) P-t. = — o»7 +■ 7o - lo 


O- 03 


- 49.3 T 
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Ptftcrrtial 


CcnrvL ioler 


Energy ej & dipole. 

o i olu pole- placed ’tv) <\ 


in an external Field 

uniform eJ-ec+dp. fiejo) E 



r - F^XE “ PE S»r >0 


tokJc Jn toil/ +eno| ^t) rot^e. li: (_ Unless. P Sa pctrcdlej 4o T?). 

-St^>f>ose. Ofin e^h^cj Hex-b is. spited ir> 

.Such c\ manner fhoch juAt neutroJU seA ~Hua foircpuL 
cvr>ol roicde dipole krrrrn angple 0, "to 9?_ 

6o/-hhotuf Qv)^u\qj^ accejeA-och or) * 

Thje tfinooLcinJ- o^ /Ajork ^ome. Lq ■fhe. ■e^cfeA.ncJ 'ior-^o^2_ 
toi II b-C. ^ivev) bu _ 

^ ^ r e * *± 

w = / r« t (e) de - pe sine de 


©i 


W ^ ""PE (^^jOi©2. “* ) 


TTvU toorK ij> A-fenr-ed £U +ka. po+^rufioj energy oft -Hvo_ 

S vjA© C TV) * 

Tf !a7€, -^cxK-C- - ' n '/ 2- USK^aju 4-Vie_ po'f ejvuKioG -€dTj£A^p<-p U 

JiA -taJ^T) "to b-e_ 'ZJ2JV0 - 

-So U ce 4 ) = -P E (CoAS* _ Co-iSj 

U (.6) = — P E Cos & = - P • E | 
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Elec+vostod ics o| Conductors 

(1) El^chro^fccHc -^id4 3> zi-erD ms'ide. <a Ccry^uctor. 

(2.) A~\~ 4kc_ AUArj-O C4L ojj Q ck<?iAj^e3. Ccmda ejt)V , d€C-Ht)5}tuKc 

j^idd nou*>{ bev 'norrriaj *fo XWjl ■SuAjjaCe^ aJr eAfehJ^ poi ruh 
E Acre rioi n^rmoj fo 4he_ skaJqCjl ; urouid 

Kaye. 5orfl&. 50Or) - "ziiLVD Goirop*or>erdA cdo*^ -B^e .SuaJ-Q^. 

fy<ej2~ cKosijPjcJ> cno -fk£_ yuyjacjz^ oj^ -\-Wa_ Conductof looujoj 
■Hmzji n jvroL cmc) move.. Xyi 4Ke_ 3-+adic ^'iluadJon 

fVsLhJ^jjvre. EL sLouid have, no foryj trcEcd C^/npomn^. 

C3J TKaJtjcl, JlA no ex cm cKaAPe. a 3 aruj poiint irv&lcG- 
tkc. covoolucdoir 3kA/) 'fKx- Modi'c siXuoQicm , ona<3 Any. 
exccM ckcxKge. nouAi: f-edde. od 3k a suaJacc. 

Cm) blzcJ^rasfaJl'cL pofertficO 3, Co>aSfoinj- throtAg^ouf 4kje_ VokimC 

*fke- Coryducd or omd h&y -fba some, vqJiml c\y nnsjolG on 
idfs JuJ^q (JL ■ 


J 

) 

3 

3 

3 

3 

3 

3 

D 

3 


© 


0 


(S> Elec-bnc Jidd °dr suArfcito- a ckntejed CcrnducdoY U 

J-/€A£. do aA ur)i~t v€Cj~oY nofrtaj ix> -+U&- suhjau, 
cr>ncj a~ 3a yuAvjact ckaju^e. cUra >' -hj • 



3 

3 

■3 

) 

3 

3 

3 

3 

3 
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Elect rest ©"tie SkieMincj 

Elecik^AKxkk ^VudoltnPj j Scr-eekmq is 
pkoio vn&non oH pYzrk<dir>G q C£2^coV> yt&utm oH Svboce. 
-ex-kJijnAj WWc. k/Vdd. ^ D ^ 

IaIq. KnfrK) dh&ch 'Hvl. eJecJytc j-I'ejcj i-n&icLc c\ CtMthidvx 
lb X£rc> , TVuJjij- DT-e. -to p>xt>le_d ddied*, iYibfwrrtJLhls krcr^ 

ejec-fnc -JieJcU, ( kj£ enclose. HKerq im KoXIoia) 

Conolq tutors. -SucA^ Kolb to conduct r s CcuHtd Fayodou 

Caj&A, twju^ rJLQjd not Ee caUAvc_d • 

IVi ■-kuride.r-sr'K^'^ qc^ompcxiinJLo! Em Jldl voIttiQ , J*J- 

1b sctjejr' -to Ke_ msidx a Caa. of b<wA Ho E? i-n 

HKc oben cjTOU-nd 0^ umdeA" q Hr-eA■ gjKl. . •'PkfL rwJ-cJJJ <l 
bodu ok frk Cp&i. or EuA D'VDYideA de cHyos tech C. ^KteJdinP 
rjror^i HHe /ApKfen i . 

FKa. ^ndamercf-oJ -faci Id HEajt ejeclyic fi-elA inside, 
a CQur-fy /s zLe_rtf ; £okai-evM_ Ee. HKe _S/:z^ 2 _ #noJ A k*-j>e <E^p 

HKe Ccvbtv ar?c/ tok^-eA/or, ^ be, fke_ cKaA«]e_ or) Hke tbnducKr 

<3yW -AFe Vx-KaaaJ -^i'dd iV) gd/mcH i "A~ rn'^dh be_ phczd. 


o~ <0 




Cornel ucb'nq 
body 


cr =o 




E - o x 

= O ,VrVo 


V = Vo Y 
Coni-tant Y 
J+ 


a- > O 


An eAAHloeol Conductor Ak Can <xEd acH oa a. Acr-eeMo 
x^cunAt Hk*_ decfvk ^Veiol • £oKon Aid Id eAXHKcd t HKj e— 
induced podi-Fv& ckkge ^low Ho eAAHH o^o) -Hu. H/dd 
in -H\£_ YZs^v-rn K^pncl AS . 




(qtro uncE-ng 
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Non polar and Polar Dielectrics 

00-eJectvi CS C\aG> iTrviuXocf-iYjq rn<0-£A.|<AJU l\)k]cb 
'fsvinZmii QJectyfc, e^echs uj iHujuch aSaoliy CcmA luctirvg 

a\ p-drA 04^ • 

_b> cJ-ecTYi'c.^ cthji_ iwo — 

(p ) Mor) poloJ^ tb) Po!^s_ 

C a ) AJpy? fb/ftA. J>feJec^Wc-a '.- 

fhiL, 'Y) coklcii 'fV Csur^r^ 

poAi five. Co i nadx_ ooi-fh the- centre. ©j^ n^aJ-iVc> 

akotAS)£- cya c oJUU^ mcnO - po/aA mnolecuJ&b' 

rnolectJoA qa<l s^tritn^hic. I-n A'hc^e.- 

£'xqrryjp|e-j£ - £> a ^ Co 7 -,CH 4 ehc> 


H: 




Cjz 1 __ 


Cb ) Ro l^A- JDteJgc.4 vics *. - 

JDt "fh Q. _ CjejnchroA Ot po^.i4iv^e. ^VtOo^ Yuzij<>t v£. 
cWaAJ^eA c?(o not coin cJoU, b-cc^uAe. o^- +K^- oAMrnrn^H'-i'c 
3ka|>e 'H\«l /wole. c.uJe6j -H^ivy t-WAG q^c. CoJULud pbXs\A- 
mo lecaJeA. 

— HC.I > HxO 7 M~c« 




3. 

a 

o 

Q 

0 

0 

0 

0 

.0 

0 

o 

0 


3 


Q 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 
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k)Kjua a fion-poloA. <oUeJecfvjt. JU kcM m G>o externa) 
oted^tc, jf-ztid E* f -hhe_ C_odre ojj polite^ ck^Age. (_ p^hnru) 
I'o e_Qcb roolocudi <1 a puXUcj \n -fWju oQr-etJncn off It <^no) 
■ftee. Ge^dre. ruLackJ-{ve. __c.ka\^0£- (_eJ^cdytmi>) id puJUxol iy\ 
ci oil recjh'on a-pposl+e. -fcp El * 

TTuLM^jteo -the. +urD Gcurdre^ po-^ifivE qnc| neGojivd 
ckAAPjtJL do the. m^lecute QA£ sepcJzoded. TTve_ woldCtUo gate 
c^'-kmeol aod }s S<d a| io he polarised- ^ 


E - o 


E^O 


© © © 


—‘ - *" 

G) G> €3 

© © © 


G> © €3 

© © © 


© © 0 


Klom -PolaA- 


l\JK^0 no external ^teJd ix cx^^Ju’eo) q olielechHC. 
k^i"H9 poloA- moldC-uJci ~H\jzj\ 4^aje_ oUpfi^rpctricj^J- oLipoic-i 
cuul ovi^n^eo) randomly dujL tv ffisrrnaj c^tediDYi, -5.0 4K^_ 
-fo-taJI c^pdle morrwrd is 70 rO» ^ 

, N Qon e^-kA.noJ etec+HC ji'do! orbited f thd 

nncU vidaoJ dipole. moments tench, io cduon uiifh +he field- 
lAjlrdn ^uromecj ov*A. oJJ ite^ moleCuJM ( m/ a*_ ctpbears sWic 
ndf djpole. r>iornjmj~ J-o ii\jL dlreethlm Mojl ex+ernctj f-Jtld) 

L-c.. tevA, didec/htei U pdau^-ed- 



E^O 


€£> 

m 

& 

& 

€±> 

& 


Pdcxj^ 

Mo|ecuJ&4 


7hiA>i in either Cc^e polcu_ or non poiar 

o. cLieJg.cttf c d-Gt/elop^. v\jl}~ dtpole yyioTy\4i\4 _ i-n "B^e prince 
fj) ay ) exfm\oJ ^’dcl -Hajl ddpole. YYioneirf peJL um'if volume 
i-S C (xU-A-t polouti scxtetor") oroo) oLc^kl©“ feel bj^ P» 
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Electric. p^itilli- 

If Ja 'fk^d Hv 5_. e-le^L+wt. polcuuzLOch'c^i P 

xi of)racily pyopoA^iovicJt +& ‘Hoe, e.^_ci^ve elecdvfc. jidd 

CE3 i'yi A pclcihj Z-G-o) oheJechiA CL ■ 


P * E 


or 


P = X E 


UjVu£A£ % L£ <A CoVX&iQAi' 
tfrid U pronoutfCAc! oa ' cki . 

• % jla Ca-ILldI dectvic AUsapti bilily 

o-^ :Hx_ cGeJecdv-vC.. 

t TT\ e. ejecKf c_ js.ua. cjc^4i ti 11 Hj 

oUA CY1 E&A fiv(L ejec^hicjxl beWVlOMf 

q. d} e\echl C-' 

• for vacuum 


X ~ o 


-a> 


+ o~p 



Ejf e C.b'Y£ E] ecin'c 'jie\o | m A 
pol<lM-zLA_c>! okeJ^Gjt*HC- Ia — 


H - Ec 


:) 

D 

D 

.) 

J 


w 


^^3 U3k><^ csl^cAs -fkiL- el-eci>ic. 4j-eJo| iru?>! djL <daei&e4>ic ® 

ol-ec.Trea/>e. tokjua dd -xA ptciCjGLol no onr\ eix-k^Lnad H 

** e^-tcdvic. ^ieJo| ? 0 

co kjun <a dticJ«.cJ-Hc, xA plcuejid fr* am ex4*^jncJi ) 

■jpdc| , fiva_ jyteJol Cqua&A polou.i^>vj-it>ri Hol.) 

lY^oiuciviQ a -|yieJld rn 'Hol o|>|?oii't^ oUrectfon, TXvua 
+ k-e. rud- eJedbrc -Jji'eM fn&ioU. JMjl oltekcfvic ckareaAM > 


) 

3 

3 
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\(7 


C 


Ca£c*ci+or.s ond Cc^pac*ii^ n ce 

I ^ Cjzpct aJvY IS a Susi-err) ojj ftOD Ccnnducbrs 
StpQjiccr-c&i btf c\r\ iyisuJoJdt- ’T4 is q-o -for 

sdovmq Iwtfks QmouYvh of (Ltecdvjc, ckfo^e OoocT Wju^ul elechlm! 

P4\£Agvj Mn Q _Srr7Q.)j £j?QCJL. ° 

P^-nd pl^g- c>fc Co^>aojt>r ;- 

Qm^ideir am * (_'y^LdcvJ~-<-o| naejfeJ p)cJ--£_ A * 

^po^/hve cWge Be ^'v^o to tkU pl4t, fill if-s 
po7^vn <: M becono£. mnx i mum. si 


B 


B 


•4” 

4 - 

4 

4- 

4 

— 

t 

3- - 

4 

4 

4 

— 

4- 

+ - 

4 

4 

t 

— 

4 

4 - 

4 

4 

4 

— 

A 

4 

4 

4 

4 

_ 

4 

4 — 

4- 

4 

*+ 

*—• 


(40 


□ 


Cb; 


^'VCM'ncJd} 


Nou) C/.mA idef anotter / v>sid<=4~€o| rmdtcx} plocf-e B fudol near 
-fW. plocj-e. A • 9>^j hoducbor) q nz.&ccfive. c_K°ia_P|€i is produced 

cnn 44e ruiAAejr ■J'qcjl. #4 B ^mof Or) ^ulqJ po^jfive. cViQAPe 
develops on 4W_ 'joJidfae.r ^ocjl oj^ £>• 

NIctlo^ ^Co'O’necjp t4^ pl^xd-o G> to * Th<£_ 

induced positive. cbcu^e_ cm P> -forejs , -f-fouo do 

ec^AjH'n 4~Ke_ /nduccoj nj^adtv-£ cm &, Wcu^ev«JT 

Sfcoy^ cm it is bounol fo poditWe. c Bcot-pje- on A). 

—D>tAje_ to 44ve ireduced rue_5pohWL c t\ajx^e. on G>, 
pof-evrti oj erf p\ ) c, cmeatHpj reoluneo! * ThruA a Lq-s^pi^ 
arnoi/nt CkaA^ge Tq n 4<? £p\/en do A ’ to rod seddtr 

to -the. rriaxinusT] potevtbnt. 

Hence. (vfi done lade f hoJt -H\£, Cj3U3no+c>no2_ on 
rnAoJ cef-ed Cenoluofor \_s IrkCr^cuied 

b^r\cjjn^ niOA dJt or] unchaAJ^qoj ecdfked Conductor. 

TJd£> t.s die p-rlncjfoe. Cap&aton- 
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Elec-hricaJ Co-pog-^Qipce 

Tf\<s- aJb\Jb4y ojy ^ <L*rc\A utW J-D deed'd a 

clvv^e. du CoJUU-d qJecddcod od^oddqrGL. 

-jj: q ckoA^e Q. ^v^ 2 >to do +kc_ C^rYidudw reuse-*. Abs pc-fedicd 
by V -H-Auq Od o2> -|oumcd -H^cxi 

Q oc V or Gk - C - v 

w V^e. c J_4 Ct CoriAhW- CpOUd d€(2>v-ic_cd Covjpqc,*fancX. 

G - *%- sx Urnb e>-Jj Cj^xpcxcst +» n cjl - FoAixd 

A CcmducJ-oY ca scud do kqve a Ox^d-K} 1 dqrcd 7 
coKflry a cWaAPje o-k i CouJom b reused dds pD-k>vfioJ 

1 voH-. 

Cctbaci’ty of c \ y \ Isota+ed Spherical Conductor 


Led <=\ cJxcvvge, *-% is cpverj 
|o a sjoVve^e. , 


■4- _±__ + 


As -WuL W&V|<W£A <R/> 

tUz, e_rdh re cV^Ajoje «a 2 Corctnircd^d 
ad +Ke_ DLvdre cd dbe. sj^hsujL , 
Se> -fW. pokev\Jh<=d cd emu poivd o> 
doe sukrtoex. ok dhe sbkjDue. ai> - 



47t€-,r 


As A ” 


c = 4Tt 4 0 F 


Ccxpaukj ofo ea^dh '*- 

Lie Car> CsdcuW^ dedvied Cp^pqu-kj ecodb, "iafcin^ 
at d be. Q Oo^ducdmg o^- racUwV Y r 6q6o tCnr 


C == 471 Uy = •— 1 .— X 6-M X ID - 711 

^ A 1 iO 

TRxM dkc. Cs^pacu dj esyrHq -d ordc/ 7) I >UF * 

TTvtAjdD'se CoLpaud^nte- will be. noYmaU^ m nono j’qrad 
c > nw^d otr jn'fatad f pF ) • Fajrad Ju> dirt. biq uruk 


TFvuzxjcose. Copjaud^rite- will be nomcxU^ m npnoj'^ro 
PnF ) cvnd piejo^axad pF ) * Fec^ad Xb -hrc> bi^ c^ unxk 
Ca^c^ud^occ. / 
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rat let P| 


ci-for 


A pccAoJJjJ ploAtL ci 4ot r ©otuo^t{■ 6-4 4wjd iiur) 

CcmolucAiY)C\ plai-eA 1 cnod 2. ^ Gench o4 Aaj 2A A kfl-M parallel 
each a omer , .suH^e. cla+cmcc_ d J ajDaU* 


TTvc plaice ct/u. AepoJLcX-cd hw 
<70 irvsijaiioq ratoUuno Xtk£_ 
CUA ^ papGA , ^rdcQ , gla^S eJtc. 

hjhco a. ckpvAJ^e. -f-Q Ls 
^Wo "fo 44 icl iri&idcd-ed plade. 1, 
-Hmuo Oy gWa^C. - Q [s, ir)ductcl 

mn Hxe, neoA^A. '|ac& plaie a, 

^i~*Jt-j4.CJL cJacttj^e, dj^oAt'K-j o-^ 
p)oie 1 cvn o\ 2_ or onnd 


.Sux-foc*. cUaxje 
olemrbj 

© / \ @ 


+<r 
4 + 


• Area 


4 - 

— ^ 


-> 

4 - 

4 —=? 

4 - 

7 

i -—-a 

-^ 

-> 


±a 

^■rourdtcj 


X-n 44 vj 2_ region WtawLcjo Xke plcctei , .s>ep>ct^xhed| 
by cur / vacuum , eJec4vic. J-i'dd X?> 


E = 


e G a 


C ai +ke_ eJ-ecJ>ic 4~iejd ~Hvh_ plovj-c^ , 

Xkavo AK*_ potedhaj cU^oince V Wtow) -H^_ plaj-ei 

V = E xd - d 

GU A 

So +KiL Cdpaci-kj poWiij p|oj€_ Cc^p&d+otr Jo, _ 

C = -§- => C - . ^ _ - 

v _L*j§_ a 

e. a 


_ Go A 
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Effect Dielectric on Capacitance 

-YWjLhJz^ Sa Of YQcuyrv) -\WfL_ pJcJt<6 

oj r (X Cc2cpx\ci-h>Y Kav'\y]q {-kc Chi*Age i <3, On its pi<xteA gjiHo 
OckaA^e, dmAify icr ^ -then - 



cr - o- 
4=0 e; 


Mou 3 Coy\A\ t£A- a oUdectvic I v\Ae^t"-e£>| ^LoJ-ueiin 
fW pletter cokx'ch -fuJUuj occupying tEe inteJitejomg region- 


+ ++4+ U+ + 4+ + 


Jacket vie 



-CTp 


■+ (Tp 


The. oUdcchrlc- poleiMSeoJ bg tkc ^VeM hnth SUtjaU. 
cUot^C crp cvncf -cr P at -pke_ ZlyJqca erk the 

l' .iv | n ,i i . f „i I ^ 1. . u _ 


~ ..^ 3 .c\:viCl • -So -five net SuA^acn chjvtge cWt&i-Hj an the p 
IS ± (cr - crp) . 

-So the rj^rr\pj( etcctvic j^eJd i'ru.iaie- the cdldectriVL. tA 


E - cr- crp 
C 6 


Oaio| tkc potercVioj ob^exontfi- b -oJtui-ann +W- plot-cA i S ~ 


V - Ed rr 5L--.-SLL. X d 

e 0 


por tJneckSu cJb\eJeC-j~nc3> , u>e. expect cr p to b-e— 
p>o po/zAi On c*\ to Eo ? ce- -to cr- - th ( uA C 0 "- °"pt dj. 
pvo poAjicmaj 4t> cr cvnd Can /xOA/te - 


O' - cr p tX cr 


O' —•■ CT p r- 


kT -A c| I eJ cef Vi C Cor^&V^t rvt 

0m4 K > 1 
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C 

r 



s< 


STo CjSvpCH. fU fq Y> C£_ C_ tO-l'Ho cLa ej £ Y1 <L -€J2_V) 

dWj2_ £>l&deJ^ h> — 

G) _ fg _ A 


C 


V 


o) 

A GcK 


Or 


H^ajcl K = dL 

5 L J=>JL f-qr) Cj2_ . 

-5 o -Mo ojh 



JuA CccUxol "f"h€L clieJecfvi'c Cor\&VG»rd *H\-£ 


C = k C t 


LO^^n oU eJecdvi £-- js iT\drD^MCxc| ; -PK^ 'j-jejo) b^u>£e>i 

'Hv<l pfoddA dbe Ccpxhbdor decrease** bu ^ ( ^ 

bdutd V ^ecrGo^eA a J'acJtor oj^ K* TWX^ implied -Haad 


'tKje_ Cccpoq-fariCC- i vo C re.cu.6L brj (C 


-Haad 


□ i)ieJ-ecdvi C ^ery^d^A^ o-jy ^ rmolburr) aj cJUjjiyyi^j 
db*_ roJio ^ 'H^jl- cstpqcijhantA. cl fPji- (Lapcycldor coi-fb 
'fbp cdteUcivi'c. Huu-'mjzxdAUrri Jfo dh Ccxpqcifq-noz— 
u_H-Hq VqcUuvr) b^rurtjcun Jcks p|ade£> 
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CofGCA-tcmcjL. oj CK Pa redid pk^e Ceepoc^foY' toi+h 

a dicJec’tviC 'SIcJd - 

Tke. Cc^c^ci^cnnOZ- ojy ex p<\hjxlixji plcde Gap^o-fur 

ojr plccfe. (XkjL<\ A onr\A pk±c ^epc^odH v or> d u>i-Bo vacuum 

or cxaY 'mbekjoecn Jla - - 

/i _ £-o f\ 

c ° - “2T 


•ScKbcxs^ ± Q, cuzj 2 - +kx. ckaAsp^ on -BKx. CLop^oW+on p 
coUuch produce Q urn-jpv-jn eleefyic ^teld £ 0 In "Hoe sp 
bck\3-een +hc plooki- 


plodeA 

-Space. 


Jbickcivic. 
vSlcJ? - 



+ + + + + 


4- + 


\|» V ^0 ^ G ^ 

I 

A /K __ A • 

e 4 1 

4 ± + . + ■»■+-«- H- t| | 

1 'U £o 4 i V 


60kon (X oUdccfdc s)oJd Hu'cJcajlAA t < d_ Ja mdoducid 
b^feu-eoo +-Kx_ plode^ ( t-kc rncXccaJkjs In xSJodo epei- 

p^laAJ-ZLCc} in 'Hoc. opirecdrtCnA ojy Eo • 

TKxAC-^cnr-e_ +Kjl. ■e^-ecfive. -^-i-clol InAiok. •'Hoe oUeJecdviC_ -k 

E - ^ o 

K 

Oid-^ioijL- oti-cJ-eoJ-vic remouv^ E 0 cmXy r 

IToLA-C^arrc- , poi-evdicU h^J~uy^J3jr\ -irkc- -turo plockA 

^ V = ET 0 (d-£) -f E* 

V =- Ea(d--t)-f J=Ll 

K 

V p . ET o £ ol- -t + ±_ J 




v » 


q- - <S? 
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C_o^c\c_j4 c <'>n Cj 2_ <=> jj 4ixe_ OxpeycJid'OY' ob-eJI-ec.Ivtc 

vM ^ Q 




v_ 


V 

St r , 

1 , t 






ag 0 


c 


Go A 






d- t + 

t 


H-ej-uL. 

c > c* 



K 





H-cruiX i>i^yoducAin^ cx ob-eJ-e cJ-d c -S.loJo IxiLehoecr) 

-Kv^_ plc^feA. ojj o. Ccxjpc,Cx'ft)Y JT^s <C-o^poic_4-foir)<ix. i'ncreo&ei. 



TV\e_ -kxro plcohsA ojj a p=x*Li3cLUj[ plo-J^e. Cjo._pc^c_i4-ov^ qre. 

4 Vr ' ^ C '4 >t:x>c - : V' * /V iloJo o-jj cxtl G. CcnOxi-f^^-yJ- 3 Cfficj 

’+hjcJcri«A^ 3mrn jU irikriQcluoLcI b<»jfu*j£4 4Ke„ pia4eA wi+V\ 
jrc\cjt3. partxjlej ’W\sunr\ ■ The. c =bL&'h=rnc J e_ b-^lujeeri 
4V\£. pIccbeA JLh, SO Qc^U^rh^cl 'HKoch' •Hml CcxpqcJ|o, n <j2_, 
ol fk/z- Ca_ptcu lot kejConoe^ ^/a> ojj 0^-3 oAJsdn pj 

VuJoUL ■ 4)h.oJ- +Ke_ ri£LK) cUjV^TlCL i>c^b 0 ^jtn -fkj 2 _ plccles ? 

H-e-^je- ottA^-ncje. Le^iA><^Jn p^^oXbJ p! coUa. JLb <d ~ M mrry 

d - 4 X I O' 3 ryo . 

t< - 2> ? - -hKick-ne-ss -t ~ 3> mm - sxcjd" 3, m. 


C — 


•Sen CjC_ C I - 3 =- C 

3 

. ” i _ G o 4 _, 

0,1 ~*l l '-k) 

1 _ 

°*l - t t'~ t) 

1 




S 


d. 


‘Hr 


CVO < 


3xio" 3 ( I - -L) 


Go A 

3 d 


3d 


Go 4 


d 1 - t 


c j -i) 


2 X 10 ^ m . 


3 X MXIO - -? 

- 2 rnm . 
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Combmafiov* of Ca{x*cl+or 

(i ) Cap&crtors in Series 

TKrec, Cccpqcr+Dtrs c>-k CcLbaci-h'^ C| 3 Ca^ono| C 3 °^-c~ 
Conned-ec^ in ^ V Jj, poferdicU cO s |^MjanCj2_ a_J}|aVeoj 

r i rvnciC' -Hva_ C^rrn b m Oct) OT^- 




C-i. 


+Q 


4- 


4 - 


4 - 


4 - 


4 - 

4 - 

4Q _ 4© 

4 - 

4. _ 

4(3 4© 

4 - 

4- — 

4 © 

4 ‘ - 


T — 

4 _ 


T 

4 - 


t - 


-t 


4 - 



\C- 

V 


Ir) SeAje*. CrnobmccKovi each G^pQU-Jor r-ectav/c?* -fW. sonac, 
C-KAAJj^- o-^ 6} • -bkJ&iJZ- Cj^_po(0-b cx/iL ^ c^A^e^uirc^ - ^ Sc 

4Kc_ pof-ejn^tx) cG^eA^ua&U across 4Kc fhcctA co-pao+ors 

^ v, = a Vl : ®_ V3 = ®_ 

<A| C x 7 c 3 

'T^ Cs vJtA 4Ke^ "fot^ C^qo-fance. a-^ C^nbir)Ocf/on -H^n 

v - Q 
Cs 

As pol-erctfcxj c\rop V - Across, -fbe. CmobmccKon is, ’fhe. 

rurn o|> po+tAbHo«J' cArap.5 V, , 'vnd V3, -^° - 

\/ — \/ j -V Vx 4 V 3 


& 

Q 

-4 -4 

gl_ 

C s 

c ( 

Cx 

c3 

I 

i 

+ JL -4 

1 

C & 

C, 


C 3 


'f-crr TO Cctpaci-/ors Abnnecf-epJ itC Se/uAi , ’ho'hxj GcjDqaiAr)C(L 
o&ouj<^ be_ — 
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0 ?) Cap acitors In Parallel 

Ldr Q 9 C’X Ocr\o I Ct> aue_ CoYinecfecI 

m pa^JpU a^d V be 4W, pa-W^^O oUiAe^nciL QCxo±± 
-Vbe. Ooryib\ y>och oa . w 



-> o 


4be Ck<?o^e£ e^n 4kc. CapqciV^ «oi)| be, 

^ V ? Qt, — Anna} Q^s- C 3 V 

s.o 4-kx- -£olaJ cka^e crn -fbz_ Cc*_p,oicu 4cor$> - 

^ — Q 1 d~ Q-i^ H" Qs 

bek Cp be. 'bbe. Uc^ib vcdjLrdr Ox^^icj^ariCjCL on pcoLcOixP 

CpV = C, v + c-L_V>_ + C±V 


Cp 


c, fCi + 


udKjjjo v\ Cc^pcci+CiTS cue Connecfeol i-n pwlkj fWwn - 
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Pi ^. SU'Ol/CiS. 4"UXO Lc^JLrJh GaJ . Cxxp^AO 4 ot S. C| , €_A cK o p- 

iJUF Co-ppcu-toi-nca. C-G'nYiecfe-d 4t> a bcXfe_r^. o|y & V* Inifiall^ 

Scorifch e S 3 -X cJo^eci * &<=nrrve. MvTlSL l s’ _X> Xc^~ 

oj^en crncj dieJecXvi'c. .sJqJx oj^ oUcJecbdC ccn&dardh K—3> 
ahJL in t>odr-e-c)( Jd 1 -Hyz. space. C^rrnpkJ^Uj bejfuje^n 

plcckei -Huz_ Xuro G=xpoiOTors• Hot^ ujihf ^i\c- 

(_i ) cX\cut^£_ c*no| (_f/* ) PoferthoJ aU-^QMiricjc *fke_ 

plockii fHt- CAp^cd-tovi be> cx^teA XKa_ 4.lA-hs 

oml in^eLhecl P 


6v 



C, •= 1 /U F 


j^l-* 00 tan Sooifch ^ Xa cjo^ejd bo'Hx c I cmnol < 2 X a>o. 
ckaA^ol Xd 6 0 po^henHoJ, 

t-e- V, z' 6 V and V x i 4V 

ootajn s Xa XcU opem, C, Xa .Cormec+eoJ X* 

bcGtbenL* ^ ^ 

Oyx i nxiroOQio^ 3lodb ootieJ^cXvi c CxrnibomX ? K - 3> 


C, - KCi - 3 xi Xio c 


3> AJp 


V, 


- V, r U 


q' ( - c', V , 1 - - 3 X^cT - 4 X 6 = C 

Hoc/o-eveA., XA oUaCov". neefeo| jprurn bcdXenj_ bcdtfe-Aj. noiO, 

ootam 3 Jj, j/jljf open. J^vajl jh> irxivoXucJ-icnn o-jj aJoJd , 


C^u — K c x - 


3 /UF 


Q* = Qo - C X V^ = 1X1D" C * 4 - & x i° 


-4 


V' •= Qx - 6Xio - ' 6 


3 x |o 


-4 


= i v 
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Stored m Capocitoy 

TRe> e*i**j*y -S+o^ed In ^dit)r £> tkx 5w*i 
^ ku4L/ ++*• on T*e 

plc^e^ ex 4e^n^J 5ou^a C boct+^3. ofc v/o/t^<e • 

Let +W Avo pLi?^ ofc /Ae Cc^qcJjvr care lruP,aJJbu> 
UrjcWyep/- Now ctt^iA^e Xi pran^fiejr-te o| A> on/ 

Ztl ir^-hdnurtU. of o/<£ <W 

ojojo^rteL choJLyL mduciu on 4-H_e erfuL^. ^todra.- 


+ H. 


*+•+•+ + 


—) 
e 


- a 


^ , cm^ jrtfeA.rr^Uocti l Mtsm-, Suib^ cW^, 

on plcvte. -ci. p, an<N on cyj-i^i^ plcxde JLl 

*'. Pb-bcjrvhoJ LWn Tk^ pLcfe^ = £A 

Small QnoounJ c>4- ioovK t done m alvin? ^-n cvdoL+joncL 
ckcxh^je o|<^ to the Cj OLpctcj-far X*> 


W 


cl IaI = 

H, 

c 

X c^<\ 

‘ \ ' 
in ^4nn^i 

^-Q 

c\ 

CKpOi^ 

c 1=0 

H 

c 


0. 

2 . 


-i 


,<3 


O 



■-----—. i 

TLL LrOstL U. -S-foreo) In the rjorro cffo p/feyrHe<t (j. 


U - W = i_ Q* 

2- d- 


Lt> <S? — C V an cj 



Cv - Gt ^>o W>€_ Csvo UDvife.- 

JUk. 
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Qomroor) Potential 

(i) tOKZJO bUTD Co u |bDvC44t)1f s> ckpo^e0 

'jp ^c&BAjerck po+eWi AJS* (Xhjz^ (^no£d'€9| 
)-ry pocSi-cdlz} ioi++\ •HneJ poS( fi ve ptateA 
oJr oy\JL poi r\j~ onnd yv^gajh^ 2 . plcuj^ ^ 
cYf)o-\MjLh- pcTrxJh bu CK (io^ducHo^ G)ir€L ? 
■fk^TO dkOtA^e. jJotAp jy&nn j^prT) &Y\JL 

<%J~ I'u.qUjiA. poJ'-pv^b aJ -to tke otbeA- 

cJr lo&aeA, paf^nbc4 - 

TTaj2_^)oiaJi cV\Q(A^e_ CorntintAM 

-til) -H'xjzt-r pob-^■aadhs kxe.cc'mjSL. ^ujxJ. 



7k^a^K-cO pot-ercfi-^J o|j bk^ two Oxpqcibors 0, Calb-ol 
Cenrn no enr \ pot^-Tafl °J - 


Cowmw PoM'nl = T°M cJ^xj j& 

Totaj C9^pc,<u-Kj 


V - 


C|V| -f CxV^ 
<H +C^ 


(u) UjVv<2Jo +W -fuTD CpcpqdbO'T^ OA^. Co rmecKst polbh 402. 

pcAj-five. pl^e ofo one capaerfo/ bo fke. nigatiue plc^e og 

o 40a_ cpLpau-b^*) -bUjur) 



o 

o 

o 

0 

Q 

0 

0 

0 

0 

O 

a 

o 

o 

0 

o 

o 

0 

0 

D 
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Van Be G'raajf Gep&ralor 

, -£l ^ O^A/i C2_ G*S-eo| 4 d taxddl KJQ'K 

pcrfervloj cU44e*jL'r>Ci 2 _ fk*_ orde^ jfe>uo ’ roilVi oy) 

V/ol-f-s. *Suc h u tasp/\ pofervfi^U ^4Ae)*ar)C_£S aa_£_ ccb-eo! Id 
pcceJc. rc(Ac_ CLh.oui_^^.of p c ^i^-)cJt6 1< lil eJetaroriA ^ pvot^> v~ue, 
6Cna4 etc.. neeoleol 4or voouout, e* bednunis oi NJaclear 
pU^s/cS D ^ 

Principle > 

'Su^Jpo^e. lAje. ta*veL pc bkMiie. -Sbl^McoJ Ccnducfinq 
SK^Jl o-p rcvobuA R,on ool^ch uje p/ace a dko^e q, 

PofeWiaJ Conducing 3ptatacs>J stall =■ Co-r^ia^h 



^cmaj [el IajQ. iYvta)olua_- 
£< S'cncxU sph&h^. oj^ 
YAbliuA Y", C>AAJU4rLq 
Some. C..V>oi^e_ \ ■> Jrtro 
Ita ta^e one, cmol 

place yj.j och tke Centra, 

Now) ftac potanltaj due 
*ta Smcd) sphere- cr|^- 
Tadtae. n Carrij)riq. 
Cka^ge. R, oar> 

^v£Y) GJL - 



£or)c)uc4in^ 

tare 


CkeJi^e. <d 


Handle 


<*J- Stance o^j 3<rj^Xl Sphvu, 

ta - lpohS*j(L stall c>^- y-cid US R 


_I_ a 

4TT(St, r 


I 


471 <S C 


a 

R 


) odSinq k>©m cK^-pjeS 1- ot/nc! Q ttat) <3ccounl h;<2_ 
have. 'tataj ^ pofe-nfioj ccf- Hjl loo stalls cynd| ltaz_ 
f>o}&rJr i^J| o^-^e^rycfi- acS _ 

vc r) = _J_ (o_ + 3 ^) 
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v ( r) 


-4-Tt^-o 


-v EL 


viO - 


VCR) - 

4Tl£< 


tnow -thoJ °L M poAi-Bve. - "TKpi-o mclependivv^- 
trk avnourdt oi cW, <% om kkx looker ApkAXX c^o\ 
^4veco U pcl'rhve. , M^jl mner ipkAxx 

CtJt cx fct^faeA. poi^AichJ cka> ~hU-&- cM^^xuoui_ VO0- V(j<3 

Li poA-fivc- * 

YTALd nvLQrvd <fW&d d*4t A;£ now Co-n neck 'ike, Smaller 
and ] QAaoA &bki^ b>y A re, , kkx ck-AAge. <3- or) kba, 
Smocti) Spk£Ai_ An!/ ^fio^O tm f-o IjXH^L Spl^JUiJ^ , QAfev) 

fUou&M. j-^-jL chaA^e. fir mooy b-e. <pu)le fringe f .beccxotde, 

ieocGoac^ (pr po4»VHv‘e. akoO^e oa -f-u nnovC. ■jyono 

kJ^kiiA, J-t) IoU)£A_ poierviicj, 

Tkux, \k (^e, oax SomxKoui akle 4o rniirtiduu, 4-kx 
2m<lU. ckAXjed sbkeA£, Inito 'the laAgei owe. 1 /nj€. Coco K*ep 
p\)\;-r>A Cop omo] IctA^e^ amount- o^- cMtge, ovj ike 

Abkjtx^.. ^ 

0 TK/L ^ 4^vx_ pvmcJiple- ojj Von de ^nra^ generator. 

® Vokxn $J«dv\c po'KYvfial c>-n 'bkx. spkjiAX piroducx^... 

decfvjx ^-dol epuLsU Jb oUd«thiC S'trcrijjbk ojj a& or 
tkxr\ polerch'^d ixnJcAqe, jkcd<€-s plcuCe. uw-Ho kk-c, toriseobcrA 
4 cur! v 

1 So no mcsx pofoxfini cl)jkeAonCx Cg-h be, Lricrcct^ecj. 
TRa- potercKa) Ca-n be i-ncrc^ed enclosing iW. splwe 

in K*^kXu evacuated chamber. 
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eft or) 



M e-X 
Bvti 





Tru uj aXi nq S-el-J- 
+0 ( Carrv^4>-r\cJ 
olviverv (i-Ka^je 


XrnuJLadi' 

jii 

Sicj^joc>T\ y\.Q 
Column 


Mo-hnr ctviYeo 

__ ChvouiOoleoj 

M€jfou| G>ovA€_ 

/ 

MeXa-7 cJ^JjvdAmQ 

c k^Age. <jirwrr\. -2 0 UA<X . 

Xth Van £>a Grrunjrf Cnn^Acofor a. Jxmjzz. npkiAiCcxJ 
ConcJuoHhn C °j) mtoteA- raduus 3 bn nu^porf-eol 

ak a ^.-eveY-nt mjdro aXnre +ke_ ^rournol crn ar) 

lYtALUa^ina. Ce)iu^nno ' 


A lor^j na>tAou5 ancHens be-tf 0^ 'iriAuIochrp rnaWpt) 
X* Kfi- or -S>IK ( ki> Growrvb aAi)ur\o} 4 rvrt> puJUeSib,OtU 

erf Orourp) l-CAret cvoo) ©yul och +K.e_ Ombre oi -fkj2_ -skini« 


s^cxkj-^ on jo wd~ q bvunk cut <jjrourt4 l-eveJ^Xo -fke. Top' 

Tbb Xnnn*>-jOYY Jd_£ poA\-bve ckc^e OmcrBur 
Corot ucXng broaln Connecreo) Jto Xhe lange xkjdU - The ptevW 
CkqAgo is tTc,n 4 ^ewd -f 0 -PKa ; wbu mX SbrecTol 

ouX~ cm'ijbrmly on Xke ouier sua^c^cq.*. 

Tvt -rKoi (a) my YoH^o cX^dnmoM on muck c\A 
6 ov & ■million VoHs (WrW\ Y-MpecX X? ^rounaj) Cqn bo bublXup)- 
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"QA Cm ckcxA-ximq c\ poo^HcJ plcdr^ Cp^wd-fa* 4o 9 

V, -\Wsl. spQc.l'nQ bjdtus&ur) 4K2_ ptodc*> Sa r-educed do 
a-°°^ kAi-k cv>nd ^ olielcdvfc. rncduuna ojj £ r = 10 

i‘rdJiDo}u.cad beiurtcn kkc pkic?> 7 un'H'ioui c^^wedi'n^. 

■flee DC ScuA.Oc • £*p/cu'r> koto fbe,- 

(j “) Cjo«_p «s? cl -far) cc_ 01? e^ecilHC ^eM ‘^ncd 

O.fi ) evUA.g^j denM-bj. ojj- -Bax Ccxpaafosr CNange ? 

000 CoYi'neC't'eal loodcf^vtJ e.rL^uAjC6 3cnrrv<x po^mlioj cii^jrencc 

V Qcvo^-S Cscpa0■foY' -&M<2Jr\ cejjh-A. r-eb^an^, +ke Spocin^ 
b0wccn p!ock-i> u-p-^-o k^A/| omdl fYvkrD ducjnpj' ~Bvc oLtcl-eck-iC. 
0cx_k> • 

(j _) X-^ rru4ioJ Cokpacu+Gt'na^ C( =- | d 

TPvfijn -jji'vioJ CocpcicJi pcm cl C a = 1 ° Co A 

C_-2_ — 2-0 *2 o A _ 

" sr 

H cc q 


“ 26C 


. " 2 - = 2-0 CL-f 

^ Cl b^yicc l‘ncvC5 1 -AeA> 0-c 2.0 Ovi^maJ V'ojux 

O’ ) Tnl-Viai eiechri'c- jjjdcf C 

plY^ai I' 


- V 

0r 


'3- 


2 , - 


_ V 


- IV 


d/2, o| 

— 2^ £ j 


”2_ £ 


• H^e-yi (X £ x. 

^l-e-cbw'c- ^p'<dd iruh&nAi-lr^ ^j-cbs <do uJd|-€_ c>] • 

V0 ) EnCU^j cbuv^i-t^ ofj +W J Ccpp^CI-tor- Uj “ ^<cok 


cwi 


d 


A - 2- 6. el 

C - ^.(16,)' 


_ 1 


^ M £, 


3 o 


U, 


4- U 


Hervt co_ aLarid-fcvj b^cornjLA 4 davrici o^- o>i^naJ 

VqJuc- 


o 

o 

o 

0 

o 

a 

0 

0 

0 

O 

a 

(3 

a 

o 

o 

a 

0 

o 

o 

O 

) 

0 

0 

0 

0 

O 

0 
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ThruL. iaUHiosj CAf>dc!-t*YS C, , ^o| C a ot CMp<^qnct. 

c wt & + ° J ' JL ^nec^tol *a Ul/ bcctftrtJ ali iiovo-n- 

3 a Fi r\c| ^ 


r; 

A 

. * 

U ) ChaAJJe or) eqch Ca^qafor 

(.!> ) E<jLuVqJjUvt GxpOfci+qrtCX, 0 ^ dXjL cjrcall 

~ll- 

- 4 - 


! 

i 

\ 

c 

c 

0") xfor-e^ in -B\c ncfvjtnHc 

C_D^Q(xi-ftrrS- 

1Z\T7 

Ci 

HI- 1 

r- 


- ^ ; 


__SaU (_| ) H ^_ V - | a V 

omd c, = Cj - c 3 = 6 Xi F = 6 x/o " 6 F 


So +K^_ {lhoc>vg^_ Cry") CAjjqaW C 3, ds 
S- 3 , " C 3 V - &XlcT G X 12. c 71x/o'^ 

r 72- A/C 

.SmC^ C, cmcj c 5 in 5o HvL e_atu v/aJxtvl’ 

Opqcl+qncc 1 - j ^ A 

C 5 C ! C* 

jL - J_ ■+ _L_ = j2_ ~ j_ 

C-s £> & G 3 


- 3>J4F 

change, on e.Qch co^qa-for C, cvr)c| c x Xi 
^ 3 XiO & X ia - 3S X io " 6 - 3£ ;l|C 

CkxAsjc Chn eqclq Capqalor C, c^-nol c i Xi 3£>JU|C. 

Cv ,°' rnc ^ se>M^J cokoi.e eauivaW" 

Go^^Oxnricjz C s ~ 3JUF 

NOtA} C3> c s Ci^ : n I ^J^LUA So +k^ e^L^vcuU^ 

C+^cJHcn<G2_. ojj "Fvcl- ci rcujf +A, c - C3, -t Cj 

c - 6+3 - 3 XF 


Ene*j^ sieved (j 


^ cv 


U = 4x 9xio~ 6 x (u) 


2 


u 


CU 8 X 10 


,-6 


- 4 

= ’ 6* Mg xl 0 J* 
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f§^ Tujo pcc^tLoJoUJl plcxi“CL. Cctpctd4t)rs X omd V have. H\c_ 
cj&& Sarrrji— ctfccJLQ o-jj- pk»J-£& cry-0 Sc\rruL- S-ep cOt-ced" 1 kefioear) 
'2-°°^ -fKcrn, Y k aJt> euV b-ei^ciUi *H\a- p)ccbe>> tokllc- X kave. 
(X oLt eJecrkvi'c- naeoLturr^ o 6 r p 4 • 

-lb- 


~o <y~ 
L'Z-V 


(L “) CcxJcJlcJe. Cj^^cj-f^TooL ojj eercU Ccxp^a-hox e^ujv^Jxrii- 
C<xpQo+Q^cjL o^- fhe. Cr^biricid-i or^ 4i> 4WF* 

(ji ) CcJcuic^e- 4kA_ p^fertft'oJ cb^e^nca. WWizjo +W. pWfe 

o|j X cmd Y - 

(in ) (^oKtxdr 0 -fke roch'o oj> electro-stcohc ejrutxg^. a4oa* 0 7rv 

X cmd Y ? 

(j ) S'mUL CjxpacJ-taYiCL- C -the. /ckzAjxLUJ picofe- Gxpoci'bnO 

_ 


C - 0° A 

cJ 


Y = 


€ro A 

<=J 


C*r0 


X 


Go FA - 4 Go A 


td. 


0r 


X = qy t ( 

.^ro X and 7 o^_ hn _seAje^ Corv0 , i-r>aiic>'O 

- _L + _L => 

■ x y / 


4- 


4Y * y 


oy 


1-5 

4 ~ 4y 


0 


'y — S /-i F 


4t\och X -4x5 - 2-o 4 F 


(ji ) Sma 4 = CV 


-5 


- 4X10 x 12_ 


42 X |o _(o c 


po-henJH'^ oU^. cm Oxf^oW X 4^ gdNron 


v ‘ = k 


48 x lo' 


2-'4 V- 


2.0 /ID £ 

^ I 1 \ 

cmocd po+erctfet) cLt-^ • 02«p<3C4 4Tr*' Y 4A 


ven by _ 


V, 


r£ 


Y ■- 


4E X 10 
5 *20-6 


- 9- C V 


0 

o 

o 

O 

o 

3 

0 


o 

o 

) 

o 

0 

) 

0 

O 

o 

0 

. 0 
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(1UJ 


E_n€A0^ S±xm_A iy~) C«-pc< -f6if = —^ C 


V 


Rs\Jn 0 °jy ^ersfirOsAodN'c -€neA0vj, <s -\~crc<-d l 
Ux - 4- CxV* 2 " -2.0 X, 


LY9 X erne) y IS 


Uy 

Ux 


u 


y 


■i Cy V v 2 

± 

M 


x dx-u 3 

5 * (a- 4 y 


tfi J^YQui 3^ ^ajpoleniicJ SuJijkQ(jJ> C^rreApcrrioU n°r fo a 4/dd 
^' V3C *"” Uru4nvmLL^ incvm^eA u iV) noaan’i^ucU. na^rtcuyvS 

y-°°' GcrnA’fciriy n$_rrsY=> 7 - A 1 YV>r 4l f>VA . Ua>.\ OL /» 1 C, . i I „ 1 


CopvLtqny akhoR. zi-c(ireoht^n. Hcux a*j2_ -fk^e SuA_WeA 

A C<rni»+cnnjh -d^cKrc jfdc} Umosj, 


-S°|. 


JTv 


+h r-ee. eptu po fenfi'c^ 


•Sufcj^tcM qxjs. fn xy plane. • 

As mxjrt!4ucG- ojj jield incmMlj 
cU^-h^nai_ b^Wteji SucceAX>i ve. 
e^uipoferiiioj SuaJtqoa -fov 
~ Ve.n civ ) olecreaAei ax Shown 

1 Vr*- 


eYecb-A jpdc) i^a Cc^u-M; 
cUxip'rice.. Succexxi vs. • 

^ujjbofevxKpJ su/t^ax Xroujcl 

Sfcx\_j C^vvXfanch 
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A S u^S'i-e-i'n o-jj Oz*-p<=\C^ 4tDTr^- C-oth n -e. c4-euol cO^ ^lo^otxrn y 
Jge kc\A ex ^o+cj -ejh£AJ^ ok i£o mJ -S-joyeol in ~ch Okku-n 
+ke. vqJua. 'f'kx— e^uJt/cuUrui- C^f^cI+QricJL 4-kZs 
3<^-fejTn omd 4"k£ t/oJux. ojj Z* 


lo JUF 


— 

1 

IS-/UF 

1 MF 

( 1 


1 _ 

1 1 


1 3M F 


ZAIF 
“« Zoo V 9j- 


CcupaoJicY o^ SXIF e^ocl FMF in pech^Ud 

.* ♦ C | - 3> + 7 - i° /M F 

£mC<2L 10dF, J0A<F ^nc| I-S-/JF OA£_ MO - 

i _ l , 1,1 = <4 


t 

* i 


OY 


Cl Jo + lo + IS (S' 

Cl — •^._ yM b 

H 


Hesn cjl hrtoJi Cj^vu iQyum 

C - ^_I£ -f Z- j juf 

,'. £yus^. stored - Ko mJ 

t ^ - 


C - Ci + I 


= i C o m J* 

+ z J Klo~ C x (j-oa) ~ xi0 


-3 


=> 


J± -t Z = & 

Z - 8 -JJT 

4 


.MF 
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t 

r 


CG> 

0- 


A fWzxdJjJ p[&±*_ Cc^pQcj'fDv lb. io Le du '.isrud 

,s|a voH-^e totmg iKv ud.-rm ok dJIdechHc, 

Covvilartf 3 cpnd oUdecfvic strenaHo cdooid" 10 7 v /m- Fw <3Q*efe< 

ue urouJcl 4/eW never*' Ja exceed scuj |o */ 4 olr ^ 

fhsL ©Uj*>k 3-h^ng.fh. ujk^ mmimuYo am* 0 4 d -fKa p)c^ 

-a r-e^ujr-ed do hqve o oxpqdfancP- so ppr 

^SoL- Mcia.i tou mo peA.">Tni s>^ | Jo|^_ Volhexsje r 1 lev. = [o 9 v 

#d mum PtArm' ssi ble deofvlc -^'dol z icy, oj^ ] 0 7 v/m 

= io 6 v/m. 

Mm\nouno Sep^^d-itro Y-eoiurcol Wtceen +hc Capoa'-toY' 

p/aJ-eA jlA - ‘ 

d = v_ 


10 - IrT- 2 

p TT - io m 

]o b 

So +K€_ notViinouro awa r^idr-ed ^ov JAe_ Ccxpoddor plcje^ 
A “ 


c d 

k &o 


50 X ]0 ~ 1:L a lo 2 


3 > x &s~ AJO - ' 2 - 


A 


18' 8 Xld~ M 


S? 19 Cm 


gy TVve. eifi.cKi c ^tdc| <*nd decivid pof-od-i'oj <d- MT iv ...: 

^5. “'A ^ G / P criyvt ' c - V|C A) e l^vpt in cur ii is H/ C 'cnvl 
amd io T/C rcApecKveXo. Gomp^e -Hit tnerfinifuoU. . ojr 
rktA Clna^c ■ v . .. ... u U 


EWcjfvic. 

4ddd 

cK<AA„gc 

u 

E 

E 1 ee-fvi'c- 

paiej 

cKop^o. 

V r 

■hhoJt Y 

- V 

E 


i q, 

x 


4n^ r : 


4 3ip 0 y 


2-o n/c 

OCA Y ^rmnn AKc_ poirvf- 

lo J/ c 


2-0 


- 0-5 no 


H-emuc clnaA^e- cp _ 4 .j leorxV _ C.sxio 

% - 0-PP xl o" 9 c 


3X10 9 




C - 4tl€oY 


] 
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1 MqtK Questions 

Q. 1. Uilvj oloeA 4W eJecKic. Ji*e4o| in^ioUi d dieJecJdo 

dkcveccie. cokc_o jJ J_i placed in on ejcfcrned eJecb-tc 

? (^clKi BoardZoos) 

Q. 1 . 2 be^ine. 4 ho 4 e 3 ijfTn 1 c*Uckc 4 vi'c Cor^'tcvrii * ofr a rr-uLclrurn in 

4e£_mS ok Gxpno t"crncc. ok a CLe^pnO poY'. 

^ ^ on Cl>ejK . 2.00 4 ,11) 

Q r 3 . A 5oo yOc. ckaKge. Sj> aJ~ 4k*. ce^-chre a ^piA.a 5 *_o_ 

o-L dole [0 Cm. Fincf -Hoe- wrrvk der-uc m moving ckarge 
ojj Lo JJC b<L.h*ytSun -tycro olia^cr) a/jy o[>Posi te. pcrrn^s c, 'n 

+Kc_ A^ixoAcl- (CQSE- Zoo8^" 

/ln<£iADear = “ZL-enr-O - 

Q,. 4 .. utkaj JLa -MviZ_ •ei^cfvt^'Vodh'c- p>f-er\4iaj a-lcue Jo an eJechi'c, 

eUpDle,.. cch QA e^uMr> 3 <d pcAr& ? C.COS 6 Zco 9 ) 

0. s. l/OkoJ" Jj /Hvc" uroyi's, o!one_ i-n. /rjovlpg c\ "te^t cloacae. 

<£. 44)vowa4\ ci dkdarico 1 Cm cjong.. Jrirss?-. eijUn4o>-i <=\J 

a>cis ofo Qm eJcddc oUpok? Ccsse xo^) 

0 ,, 6 . JD-e^i aC, 4kx_ -Avzsm pofcrvt-ie>4 °jj ckc\>*ge.- X 

aJh a. c£Li+Qr) 02 _' V J m am exfevjocJ ^Xcch-ic -^ic)4 • 

(^CB5E 1669 ) 

7. Name. ik«_ pk^SiCffJ <=} U.°>rvk+Y <-oU*>se 51 Unit -c5 2 T/c . 

X-f -La a ACed<*A_ or a vector <^ucnn,+T-ki. ? 

(.esse 2.010 ) 

Sli £>. -lAvcp u 3 es^uApo+emJncJ i>«- 02 JvCi C£ <=>luje -Jo a Srno4e- pal rd - 

ok - - ^ v 


a 

o 

o 

•• p 

. 

o 

o 

1 


ia5 ^^' (cG.se: 2 -o»6 ) 

Si, 9. /V pdn*.cK^e SI jU plaucf c*t pdrJ C oa m 

J-fa-I s 4ke- PotendcO JijJeAxnC^ Va - V& po M-tf ve^ n^ccfivC. 

.a? ocrt) ik <9, il G) Pod+lvec.(j> > Ne^vC, ? 

Q. A_E> £C&5£ 2x>n 


o 


) 

) 

D 

D 

D 

3 

3 

.) 

j 
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Q.iO. A Kx >\bfro nruicU .sphp^L, r^uj, 5 ckq*^ ; 

Sue +W“ 4b e, po-tcpv^hcU end sllUt o,e£L 2 o 

*U 4W pcdwb'cj q> f-K*_ C* cj +ke sphere? 

CCQse -2-011 ) 

°' n - Cq '° ep^poie^h'cj ^ ivxi-^eoi e.ocK o-H^L? 

Tu ^j> ^ q ^. Cease xon,oO 

Q.I2. loi^n eJecXpmos dbjpfp To a rruLbd Xo toer ufro 

K^cpkiA. po+ervh<=U ? ol^es df tnj^n 4 -Modt <=Ui -fke -fVee_ 
eJecAvomA ojj +"ke yrx^J-aJ a>xjz_ wovim ?n +^e_ sqrnx dliV-ecit'or)? 

(case 2~©ia- } 

^ ! 

G). 13. loLu ii decb-os+«4ic pct-e^-h'aJ GtmiWD +Wu»TW -Hie 

VoIuto^. ok -H\*. Umducfey a^d kxi +K*. ^ aml VlujL 

Cp^> LYlAlOjL J crs\ vjXs Suxkpcc. P 

0 C c,xs e Xoll } 

2. MqvK-s Gu^iions / 5 Marks Questions - 

^ ^ ^ PgAcUXl! plocti. C^p^d+OY to-l-Ho Xt k^Wcuo 44ve_ 

pM-ei kzU* a . Ccxpncu-bvCjL. ojj 8 PF - i^ksok ud 11 ke. 4iv^ 

^ 4Kc- pIcj-eA t>-e_ 

r-e^ucjLd KcJ^ cv^o( 4b e spqce LeWeer, -)Wi Ja 4ilko| 

OuiHq c* -SuJcxs+crn co_ ddebdry-t'C Cor>S»-tarv^ K - & ? 

£c<sse a-oos^ 

Q-2. A 3pkcMc.cA 3KxAi ojj rovoAu^ b un+b dvxKpe Q Xi 
e^pq-pc^Uc} cki TooUuA Q. Find -Hve (ATOVR olona- by +Fe_ 
ej-ecfvic *} jo rce Iy, fhe. P vdom 7 , 3 

^ r C c bse xooii ) 

si- 3 . £\ 12. pF C^Lpo d+or ^ Xa Comned-ec) Id q 5o V bcdtte.ru. 

Hdu> ™ucU eJed"ros+eebc X aWo| m +b*_ Cc^cT-bv. 

Cease } 

^>•4- Ft-ricl ouj" -five. expr-evs. 10-0 -brY po+edruf"i'c\J e^CA^l. 

°j a S^berv, ofcjhr*^ cha^ % ^ 

r-eApee-ft vekj of r, , 7^ °nnd r 3 u4+b r-eApecJ- 4x> -Fma Common 

OVlSM-n O- » 

(case a-aio ) 
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Q‘5. TLots <=>tteJectYfC. -Slcobs cU-eJ ecif vie Corv&i'Qrvks K| On<J 

Kx ct?ue- lied /V? beJ-u>ejzJn -Ha*- Jocro plcuteA y oj^ cthjUL 

A 7 ojj -YWs- paYOL.ii.eJ plcdhe. G opacij-oY as skcudm In Tt-eAe- 
f-i'n<o) neJ~ Cap^cjJancJL a-fo Hsl&— Copy u Joy■ V 

(ease- a©oO 


d 


- . " 

m 

K -x 

L—- - .. j 



* 


Lb 


?a<uJ-DY Jj> to be <=Ju,r 


Cplth 


^• G* A p&Jz-czJJLeJ p’od-e. cp-paerror -<j> -jd be <=*u> i< 

a voltage Yccbnnq 1 KV usma a voatbUaJ bheleobTo 

Ccrnstant 3 crnb olcelechie smndin cdooui" i0 7 v/no- Rr Sa^ei^. 
ooe urovJcl Jitee the. -fciei<=j never_ Je -esceecl scuj jo •/* ojj 

the. ctipole. strength. .'tok^T nolminoum omoi .o4 tks. plpcbbi 

-Ia r-e^bu T-ed Jr- have c< covpacihnce So RF- 

(cast zoos*) 


o 

} 

o 

o 

o 

3 

) 

o 

o 

o 

o 

o 


Q-7. The. ^iven 'gvccph skobo-s. the vojuqctx cm charge %, 

VcrkuA potential cG^evstnee. v -^oy Tutd Ccupaci -tors C j 
omd C a ... TKe- Tvo-o Ccx^acd+ors ha ve -Some, pi ode. 

cm bat H\e plcxie <Xhju>, C a JIs olouTde thqn 
that oj^ Cjl.-. .tokicb.ojp. the .JJin&k in., the g-rpeph.Covre^oncl 

To C| cmol C;_ omcJ ... i/Oka ? N 

(T CCBSE 2.0© Q ) 



Tus~c> Cerpaci tb tT£> ojy OxpQci ta-n ol ojj G 24 f cmol ll xiF 
oju 2 _ CoYMneeted in sesaeS uh+ip ch. boddlerv* The. \ 


U.*_•.. \ ,. .... V 

- - --—, sesjeS Lo-i+in c\ hodqenp The Voltc^e 

across the £XIF C^acdtcnr Xb> 2. V. c^ropocte the totaj 
bedderu v/oHtxae.. > „ 

o o). cease x-aoc i 


($l-9*. Two point chosSjOi .4MC Crnd - 2 J4C oap „.^^gjM=cteo) hu Q. 

_ .I i _ * J ^I J <- x .' ..L V „ 


cTvAtarice ojj 1 op ?n axr• C<aJeuic\te- pet toked- perivef- cro 
the Xiwe jomim the -foo-o chqj^es is +Ke eJeciqCle 

po+enpoj «»• (esse 2.c*7 ^ 

/tnA — ... m truYv-) ..4^.24 C- . .... . :..,.e. 


o 

0 

O 

•;) 

3 

0 

3 

O 

.3 

O 

3 

O 

o 

i 

• 2 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 









UbardGuru 


95 


Q.io. C xploo^n *Hye, U>ovio^o pv\r|dp)e_- cx. pojs^JL(j_| 
plcche. Cxh^^cJ \t>y. Tjy -fxcro si-nnilco^ pIcckA, -ej^do ok- 
oJzACK A- bavins Su^qul c4nAi^ +<r- cmo| 

- 0 - QJ^JL. Aepak^eot bu q ol^-fcinaz- d j°n cJa. ^ coAj 4 <sl. 
expV-e^i cnf) |or- y 

Co ^ 

^ ^J-CC^VIC- "^dd cV pen wl b-edurCjin ~f'n e -^aTo ploddA 

GO TPve_ polevchcJ c=lji^eAflnca_ beW©ooo bi\£_ picked. 

G'O TKe C.c^pad+QnCJO -Ho€L Cc^pc<c>for -So ^OY-rrueJI 

(. c&se iooi ) 

^' ]i ' ^ p'=^rc-a^Uj!_| p\c4~«_- CcxpQO'l-o/ eqcl^ ud-Hq p|cc^e_ 

C(Stjlc\ A cmd cr^ ol uLi ck=^eol 4x> CL 

po+^apj <=U(,t<Un^- V - ^ '=~±Ur > < uAed clwwe 
, J _6 rnen oUACommeci'-ed . A oGeJectv-iY aIcJq op 
+pctr,eAA d Ovid cLUfed-vie- CrnnA+crU * Ja now pLcd 
bdwe^m -Hae plaAi, . U)k<V -eAnnge. (will ioj^ pick in 

U ) change- em -PK^_ plochei. 

C»i; Lzlcchnc. -^ej°j ivrte-nKi;kj beko-tcun -J-K&. ploc)^, 

C" 1 ) CapqatQnoL ofo +Imz_ CctpQo-for. 

£ esse 2,06 7 ,«9) 

J>edxAYe_ *hk£_ expr-eAM CnO ■ 4-enr. ’^ Ne - eJ-ecfvi'c po+erch'oj 

a ~j~ cm^j pcrivot aJtmq :^be_ dxd'aj JJt>a£. o-k Qn eJ-ecjvi'c. 
cUpole. ? ^ 

1 CC.&&E Zoog > 

6 k 13*. ^/Gve_ Qr, ^xpr^iav^ ^ +Kx_ po f^oJ ^ 

°ir qr ^ ^J^-ctvic. ^ddpele. oU'pol^_ rnoW 'p m Qrf 

•eJec+vic- 4-teJd eT. 

0 C £Q.se 2-oe&) j 

Q' lM. TUro CK^geJv* -S o c. cv^d -7.Wc c^-pbc^l.cef- 

po-ir\j“s b Om ! Q| O J °v-oo) (^23 0 , 0 ^) Lyi <x r-eaiov| 

SpQcjL. coksu^L. fk^Ax. OA no other e,xkooooj ^ieJcl- 

CcJcuJaJ~c_ "Hvc— eJechrs ,3~hccti c po4^vxh'aJ OieA_o m ©p 

Aj4fem. 0 

= -5 x 1 o~ 7 TouJc.. C c ^se zee a ) 
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St^AZ. TLo-o WcoN_jg-e>> o-jj- r^opj-ni-fuole. 5 nC omcl ZnC 

CAUL. p|o<.cje_ol Ab pcxmis C 2cm, 0 , o} cmot C* 
m Ov re^'crr-) °jy S.pe?cc_ , CO kiLXJL. tk?nx_ -0 no o.i~keA. 

e*+edf Wd . Ik Hie- et-eetroi^'o _ po+ey*'*J energy 

o^- The S^Jbern Jb - O*^ XI J, LohaJ - -34 +ke VaJux ojj x . 

A-aA. — lo Cnr\ . dCliSE 2^oa } 

(S^.ifc. ,T>eTa TM2. cvtT) e^ua pot evjh' a J I^valO -Hxz— 

e^udpo+ervdKoJ .su^aca^ CAvXe^p cmMm^ de> » %bdd 4 bd" 

uni ^ofTYilvj L-nX-reccAe^. no mcv^ni 4 mcU. bed" rewcunX Ccnnxtqrd 

in c^Lv'-eohenn • ^ XfeO fc ^ 

(S.- 17 - The. -two plcxix6 oi cc pcxsuaXU J plcd-e. CcxpACd+ox cotx- 
5 rvron o^pcv>d- A doA ojj Q cU-decThc., ojj fWjck-rvzX*> 4 mm 
_b mt^ducjid B-eiw-exrt hhe p^ob-eA xnhh Jj~s ^cuA parallel 
4-0 th^rn. rke. olb+ar>Ci<X bedw-eon +KjL podeA ..A adjusted 
so +hcd The_ CAb^m-bncA °t) ^ Cc -p c; ^ Y 

^t-o Jbs ovb^d v-oJxjl. Sfc dKx_ ruL^o chb-tamex, badweun The 
plcd--ex e^uid & mm 7 dbvod 0 the -Ud^dA Cor^-Vo^dr ofr 

bu cUd^'c iM<id ? / Board ioo») 

Arv!>. = K = H . v J ^ 

cp. is.. TL0-0 cho^5je2> -4. Cvmol + 4 - uax Xocod-eo) och poi mds 

A C 0 f 0 r _CL ^ And .. &C°|C, +0 FeipeeKveXy.* Howi mwch. wo^ 

Jo, done, [a rnovinj « iest cheese .{iMi pcdird- P(_7,o,o J 

^ ^ C-SjOjo) ? ^ CQ5 g 2.003 ") 

Ar\A • = Z e rt) . V y 

1 ‘ h 

(S) ) 9 . The. ep L dvdx-d' Cowpod-la-ncx ©jj H\e CombmodiiKl bebjeetn 

/V cmd B m qdven b^uAe ^ AxiF- 

^ U (cB 5 E X005 ) 

A *__J 1—— J 1--* & 


20 MF 


o 

o 

.0 

o 

O 

O 

0 

o 

0 

© 


-(_! ) .GdcuJ 0 eI.OxpaO jbbcfl- oj\ Tke Ccep^^-VoY C. - 

(J|).CcJcuide. _ cKo^e cm each Cop=>^cd+o^ 10 V. ... 

Za GmADecde-d . qcyOss dexm0oijs A ° n ^d &. 

(Si. 20 . Wve +Ux_ -e^pr^enn ^enr bkx pc+xwbeb em>^ ^ 
ob a suiiijm ■ ofc two pdnb cka^es ^ ored bvou^d- 
.... ‘inb-h'vht" bb d-kA- pmrvTs ~Y* ] and Y^peohve0 in 

44 ^. e^t-exmiaj ekct-yib £”• _ C CQ^E ^-00 9 3 


w 

0 

o 

0 

0 

o 

0 

0 

0 

0 

0 

A 

J 
: h 
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r 

r 


Q. 2k h T^eHAj-ovK 0 jy 'pou j-^ Ca^pacl-foY'-^ cj^cM o^ |X 34 P 
Gxpq d+ariuL _a Omne cHe_ol q SlTOV SuppJlu cu, 

Gkouq-n In ^-iV J2xeXcAmiruL. (p ) Erpiuv^aJjmt" Ga^qci-fonGL 
^ ~Hve_- ruixoovK (b ) CKaA^e_ cm Cqciq Cjxpqci {op. 

(.CQS£ 2~o|o ^ 


Ar\X . 0 ) I £34F 

00 %,~ c U~ c li- ZoooMF 
: 6c>60>-if 


Cl 



(S),2 - 2 ‘ Cck^qu^ys ojy vaJuM 6 X|p , 6 JUF, anc) 2XIP 

a/tP Comn<?cXe_o) ic A £\/ txxifcjrtj QX -xVtocon in ^ J - lAekr^W. 
Cu CApqcj-tciYICJL -jiysL: /vUlCrfrYK 

(j‘i ) c./q e. crn eac/q CajXtcJ ~to y ^CGSE 2.0I© ^ j 


4nA - 

Cl ) C = MF 

(.»») ^1= t 2 = i 3 - 12>MC 
c hi ~ 2.4 MC 



6 MF 


$•< 13 ■ TTv€_ <^olloc^in^ ^rt^pK Skcoos 
"HwCU. VOA^'ccUcm 0^ ekovA-Pj€_ 
iati ■H'q vollc^ge. V 3 '^ ov " '^ uS1D C^p^cijvYS 
L cmcl iC ■ Xrq t-okiclq Cccpc,ci-fxrn' 
nqorc elec rhostatic C-nox^H. S-kr<zd? 

( C~B S e 2.00 8 ) 

4-Mf Oxpcci -J-mr Jo) chaA-geo) l=>g_ q xoo v .su^pjl^ 
2.H. TK_c -SuJdIdXu xi ’ft^on oU^c<mnecXec| cwd -f ^p cKaqqteci 



Ca-p^c?ior C^riner^^Lol j*t) qno+Ki^ un2 .jUF 

c a-frtdfar'- Hooo mucin cJ^dro&tcdnc sunzAjjH c4 -+ke_ frVH 

CaazaicJ’faY Sj> Xo-st In fhe pvt)CjtA5 ok cdrcuyqmn J4v«_ 
-S-fCjxcXy xHuoc&trP ? d 

CcSSE 2-©o5^ 


A U - 2 -* e, 7 x 
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S Mct^ks Questions - 

Q.J/, S>\aJc& Hsjl, fsamcip\-€— <ojj cW ecu 'Hied' Cam bujJd - 

u_p Wa<=]A\ VOl-b^ge, cjj fjyg enr oUa- 0 -jj a. ^-00 million yolH. 

Jirqoo H-s LcJoeUjLol ctcKgr^rn- A s-Kq^ neackeol ir\ 
+Kd> cdxHoz_ cokffn +Kj«- poi-erdiH && ouier sj^KtA^, 

Cannot" be mcir^a^-e-id piling ^ ryl0Ye cta^spL 

on dd > E-^pla^m £GVw- n 

V (Jbdhi ^“12, CQS.e ^> 11 ; 

<$, 2 . 0 O Jb-eduoz- dKfl- ^pr option nr tW- s+or-ecl 

fn a obaJcgcol Capacdor • 

^b } .skooo Hooch AWjl. c^^ctiVC Capo qci- fan 02- C 0jj Q- 
S-&AJ-O} Corn bi modi i 3 ^n <ojy dHvr-e-J2_ Cjc^^cu+ors. Q ■, C-^Q-nd 
C s Ja> ftiv'tn du - / 

I _ lc,c, _ (case xo»o ) 

C|<b_ + c^c 3 -+ c s c, 

C^. 3 .(a)SVuo«>o +h<xt .in a. p<*^AJle! plate o^pacd+or ^fhT 

mjLcJUuvo WKo<juo +Ka. p|cdeA °k G c^aptor ^ jn^ 

coifH an iY\Autcdnn^_ Substance-- ouei-ecdvie GarLstviat 

1C *) dds CapaciHcnoOL, ir)creaAe£. 
fb") 5boiC bbed +he_ -ej***g* cW-eb in a p^jraUH pkde_ 

CpiPqcjW Can be. <=_xpve^sed in beArmA <% decdyie 

LiJjd a* X.t.E x Ad , oobL^ A dA Hoc QAca ob eqch 

plcd-^ cmd J_a +Ke k&h^coj^ Hmz~ • 

(C 8 S£ X007 ) 
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®.l. WK^f ii -Ha urorh done, fcv a #dd of nud eM in a Complete} 

,7‘Z \ 0rL,i +Ke electron ? Hiked J if f^e orb^ JLj 
eilaptic.aj 9 

®' Z , G T> * P 01 ^ re **°" ^ **>**>■ das, a much S rwJ 

d. eUehnc Constant t= So ) Han Say mica <_ = 0 . 9 ] 

Constant tUnou^t Hoe voUe 

°j the Con ductor unol W Hoe same vrfujL (<xs%dM> on i+si 

SUhJc ( CjS. ? 

mU 

CS),M. Express didectn'c Constant In, oJ; Capacitance ■ | 

4^,^ °f raSu * is cWJ SMd, 

^ ^ or, rf s s^fccs. _u Jo v. wW^ Hoe. 

po7jjf)JUaJ cd JdjL Cdndrc ojj fk«_ ? 

&>, S. mepaXiic -spKorjoaJ -sknf Ka->. an inner TaoUuA and 

°V t ® r • 4 chaste <$ Ju plqoiol Cd- Hoe centre 

of fuo ^f>kiAjcoJ ^ Cqvify. W K^ wi/f fae Surface chaste, 
density on Hojl mcer surface and -Hojl aider svjrfdcZ? 
Also sM, w Hoe. dactdc. -field for -HdU Confi^UMds on. 

&-7- Ccmsldia two Conducting jpWi of, radii R, and ^ ulth\ 
l x ' 0 ortL c\jr -Hie, Some. PoierdZcJ S-tecU. 

Ulluitur the cha^e donsity of Hhe Smaller sphere Ja 
more Or JjM Hoar, -that of -hoc. Larfjcjr Onn. 

<Sl 8 W, ■ r , , /W ~ <r V°i = R i/R2. 

' ’ Tl ^ p ± my Z Ch< A3 e4 ^ ^ as*. pbood fixed cm x-<w's 

separated by distance d‘. kokosu. steoutd a Hard chaste 

2 ' <l ^ t >iciud s ^ that- it Cull) be In epuUIbnum ? 

A-yvx,. y^= sL(l+'fe , )’fr crn'i. 
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61.9. TurO unijWrriiA/ ekxnge po^cOle) bb pKb> Umj tU^ 
oUbbie* +cr c,-nol - <r oa^- ka-pt in +he X-Z pbe b ^ 

oixA+q-ncJi 'd’ Skbk qn e^bpopebM .suAfdce cW.'to 

elecfirjc. f-i'elo) bebein dbe pjcxfe& . Xf <3 poMchcb °b nnq.iS 
pr\ qric) ckoAge. rema!/^ baXonorfy ibojetn be plaJeA, 

w Kai- XL fke magru-tuok. Anc} cUred: Ion ojj bX J4ebl P 


<b]0. A small nrteJ'aJ Apke/^ Carrying 
cbnge + ($ ? JX XoCccted aJ- fke Csdre 
of ci Cavity in a iWf£ unekxAged 
mjejfaJ 5pkcAX coi. Akacon m fig. U-se 
Gaotvs's tKjuoven'i jfo /And ddf-ric 
f i'b) cch po’infs P, qnH Pa.. 



/W- - E| = 


Ex — o 


GX 11. A .QpkjeAKjx? ConolucPm^ -^XlU o£j _ 

; nn e^ TAoUu^ If* ard owbr radiuA /b>—^/\o. 

r % h.oi& a chaste. C <S£- A ckaAge / f / \ \ 

jla placzcl aJ -the. curuh'z oj) fAu l l ^ v i y y 

skeU* O) CcJcJote suhfaa change \V—yy/ 

cL&si&ibf or) be 0 ) Tnme.ir suA-facz . . ■••••■_ 

(j'O Outer surface of the slnxXJ. ( 

(b) UlXie expression far +Ke_ eleehn’e j^iejcl c& <\ 'poirvh 
, v > v x from be. Centre. of 'Hoe- -sbil- 

b- c«) a><r = oi; °- = J££ oo e - xi^ 


4 nrl 


CSi.\2-- A +Kon .strcugM' bfblteXy -U-ng C/md acting. GDire. Pnvi’ny 

ChaA^e. <=>U>v<s'i b~j A xA enelos-ecl Xj c\ c^Anoimcaj • su bf c ' CJL of- 

vqoUua t ab Xrngb L, Xhs 01x15 coinciding 
of be coire- Hod be expression ftrr be bctno fb 
pb-roubi be -s-u/L-fcice o|^ be c^llmale.y' . 

a ' An*.- 4--#. 
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XMD£X 


S.Nl. 

TOPICS 

3&EBI 

1. 

El«.civic CuA>t.enJ- 


2. 

CuKAxrd~ 

01 

3. 

:bv4f4 Vdoal^. 

. 03 

4. 


0M 

s. 

KoJoti err) vdoc'r^. 4 Ct^Wutrc^ 

0 €> 

4 • 

Ohm'-S LpoG 4 Rj^lVtanCe, 

0.7 

7* 

£/«c.-fvicaJ re3t44i vi ;k|_ 

VoJucdbt &-*n oj- J Rj 2 Ai 6 .j-^r)Cji- u^rVh 

OS 

g. 

10 

9 * 

Cj^xhJLx^r JDeriAtt^ 4 (Urnchudri^)^ 

11 

IP. 

P.jsJod'i trro l>-eJui-zjcn -T, o~ ernch E. 

11 

11. 

o4 olnrr) s Lcujo /Mon- oWi>c I^e-vic^/s 

1 3 

12., 

( 

Golov CooU_ jnr C^^oJ^on Resl^-tors 

IS 

13. 

C*> rnb vriooh ChO oj- Y e6i a4t>t s 

19 

iM. 

EMF, x-rch^noi P^2(^+Qnoa. &nnc)l ToW)‘nr)^u| 
perfevdiaj oUJj : <^LJuncj5L oj' Q. Cell 

2S 


X^L<l&, L-eJHo-ee^n EMF emol Pcrfe-vi 4-td ebj£f. 

26 

14. 

Co^^iY^c3dina-ti(r»n o^ G 2 XU 

28 

17. 

rtrchUoff's Lq «aJ (_ Kcl 4 KVu) 

35 

■m. 

tA3kepJkslimA._ ioviol^e. RAir-iapl^e. 

41 

19. 

Mejhe/x. 

42. 

2© 

Po'hc.yuK 0 ivuLfeA- 

46 

21. 

(/}") Ccrrn pot>*J£cnn oj* EMF^ of -£xo?y CeUL& 

, 48 

22 

ui.1 "O^. P rrvejfasi^ 

(_B>3 X^eleA.mind'to*'} oj- iideA_rv>J y-ekiA-tarice, oj* 

49 

-pke. oeUt 


23. 

Ve*^ Xrnpo\i^ni' S^ujLA^crrvs 
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3. Current 


Elechvic Current - 

TKe. -Hme rtdU ofi ekahfle 

cress. - .s ec.fi o-o ojj a Csrnduafar ~u called edee-hf 

£kc.fMc CuMlox^ Is= 3r - 


yoiA^f^ orvu 
ic cuvr<r.ni u : 


X^ ffoe. roJta ^/oto o^- cl'vWzSja voai^ ud-H-\ 

-tfytic 7 fKjz-n ewrYercb ceb corny Ju mnc, Irxst^nrjt^neouA Current) 


Xa ^tvejn t>cj - 


X - °i ^ 

c^4- 


uj kx>*_<?_ cf'f. Xa n. AmoJU ckoi^ge pev^vsnr-yy •Hvrct'^'h cmy 

Cvoss -SecXicrtn of fine Ccmduefar" In SmXJ Lnferv'aJ 

cU". 

■ SX u-niir e>^ fine. c^rSejeni X* Ampere. (./O* 

JL Amnpere - 

TTve. Cu^Ajfcrri dinvav^X A Lo-ive. Xi £aa<d :fa> 
be^ i Cnnpete, , Xf ont cauJomb ok cboAge X«6 -^/o coin*) 
p>e*t sejeoTool finvoti^b <Shoy Cross -SeCrbc-iO Loire . 

i Wre W) = 1 gOombtCj . i c/s 

i se.coio.pl C S3 


'fHl>~ CuWunt Xa «. SCaJgA. 


Ihou&J^ fine. eJechda cuAkerch repsc^e-yXs. -Hie_ Xirechon 
oj^ ^olg positive. chaAJje , £jel~ Xf frecXed <u> acoXvA^ 
became CuAXcrvf ^t> I loto s { fbe. Loco -SCeJaA. adeLrh’ori and. 

noX «Hxe Lato ofr vector adcU-b'cm * 
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JDivgciion of E/ecfWc- Current - 

ThauL. cxhjt- jfwD ;£y pei of euA5cjs-nJh - 

0 ) Cor>v<LrvHoYi gj CuVtcruf- - 

TK^ oUvcc-Kcm oj) ooo oj positive. cK^^e. 

/ he - -^Ve cAicnn c cuMjlM , x-fc Xd CcJitoJ CowenKonoJ 

C4A>cJWLrvt . 

0 J ) Etec^hronic CmXAjM- _ 

<= X*.recjfioYi ojj ffoco o-^- ^J^ecfvovxA dvei -pKe_ 
c?U vec>icnn 0-^5 eJepfvcnrit<L cujx^efint* TPv<_ eGrec.4-tcnn ok eJecforaruc 
CuA^iji-rcf- vx2» oppoAH-e jfo +i^e_ Cxj'nverv.^riovioJ cux>LJUvf- 

direction of electric current 

/X,—d) V=^\_ 

r i — G)\<j—© j 

direction of electrons 


V (Potential Difference) 

I>i^cr«nt types of Cuvrent 



C mrrtnt Cuvie rs - 

0 ) Current Carriers, in Solids- 

Canduahnrs — F t<jl electron*, 
Sernic^riduc'f'OY — Free, electron/, ^oJjA 
XrvSuiocfD’Tl — Mo Chat104 . CpiA/tJeAA 
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(ii) Current Carriers in Liquids - 

f\ Conducting Xu, UJ d Ja Celled eJtcd'vO t-^te 

C e.q. Cusc M , Naci eJe). The. electrolyte. sduticn povidep 
podxt/e lorU (like. Cu +4 , N a + ) omd neeeGti ve icrU ( X fcc 

So^" , cr> wk<un etee+Yie -j^dd potential cG^erenu_) 

Jui cxppjU-ed , +Ue positive. lonA movei tm one oUrectWi 
and rve^oJUve iaM In dhe opposite direction, cauAmj- 
cUecd-vic. 

# TTuaA , -H^e o^>tW- In X^lUoU are podii've 

cmd negcdb’ve tcrrv*,. 

(To) Current CAYvievs in - 

Ovdtlnci^ij I'jj, ■) -fine < =|-£ , u£>e$> exK sl t rnAulodov ojy 
eJec_tvi'cJi-tH • S>^Jr tk-e_M Ccn he vDr>’rz_£d t><^. c^pX^i-rv^. a, 
kdo/K polewlicd eXi^cibrncfi- cjt XotA pve^SuML or bj +kcjr 
e*posuM2_ tro X Top-p, etc. Tkje_ {ended C<nalodnA 

poAitWe L0nA Orrjl elecWrU- 

?Jc TKx-aA , po^itWe. l cmA amd eJectnorA OAC tde Currerd 
C \ n goc*>eA - 

BYij-t Velocity * 

*xt jLb oU|drue_d cxi -the velodt^ oarfK 

coUicVn -Hoe. 4it.e-Q. -eiecirt>rA ff&h olviW'-e-d towards +Ke_ 
poAitriy^ -c-nd tKe. Conductor unc/e^- tK*~ Instance o-£f 

QY1 ext^vnot -d-ectvic. ^jdi-ed* 


Force on electrons 



Let E J-& 
H\jLn tKc jjorcje 


Phe. sfr-enodin ofc cxppja-esd electric ileH 
Crr7 oJecJrrVr^ dux. jfiD cxppX<<d -j^eld Xi 

p ts e. £ ■(_ £ - CVvArge on eiectrtnrt) 
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J_jy y-r'l vLi 'f'Ue^ rYXCKA^t ojj -eJcC JlTCnH ( ty^SUT\ o Cce)e^*fccfiO>i 

p-jroc4uc.i^ gdyen 

" m_ 


L-k "tb€L 3rdc\.xccfctOYl j4u.rvvjC_- 3 tOkicK Jj C\V€.Tc^e. 

iiVuL, 'Hnod* civa eJec-hvn 3pevtcU bcJitear, 4utd Collisions, 


dSL 

■Hv^vn 


a - V«J " ° 
x 

"Hve>r\ | 


or Vd r ax 


V d = 


■ 


* TR«_ Qv^jxae. reiax<*J-ior> j£xm«_ (T^ ok fka. ©tfole.*" 

cjj lcr 1M SeCe-nol. y 

■« Avc^e. RJ Q «vh'«i Timt = n ' 1<wr fr**- P 0 ^ °h ^ 

olvijjt' sp-€_&d ojj ^J-echrvrv 

MobilH^ (JU) 

Mok)[|-f^ ° |j cJacrJt-g^e- Oat^tALjeX^ 7 V"-€Ap > o'y\A)lbl-€_ ^oy 

fhe. Oy\JK/t^v\i* oUJytr^c) c\^> *fVv£__ /mani-kueLc ok o)vi L'p 

V'docrhj’ ofr p-€A- emit d<?c>vi£ ^tejo/ c^ppii^J 7 . 


- Vdocrfy 

ekcfn'c. Fidel 

jU r A Er /"V 


E 


Hob,|)4^ o ^ d^drrorvS 
o-^ kvoleA 


yUe = f-Jfc 

_ me. 

»^k 


* Unrt noolcn)i4^ rn^/Vi . 

"^' e ' °i> eicchron^ aa gjT-eA^er fW) HoJeA. 

N oJ-ec^Tr orvS CXHx^ *brejz^ -to rriovc- any U)Kt>tC_ 

injJolc +Ka^ Conductor c^oUile kol^ move, ^rorvi bon4 

* ^ nr. > w K i 0 
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'QA EpcpIoM^n Vvoto eJ-ecd'Ytrr-\ hnobih-H-p c-kcon^<A ^ D " r ^ 
^(TDol C^rvdutbr (Xik/un (p ) fne, *tcm y£>*x>XxLhJL oj^ 



Go-nd ucJ'OY' JL>» o! ecre/xAeoj od" CoY^dorni' p okoruk oZ\ 
cjU^WiSOOCjC- and (hO cxppXi^d po-fcvuh'^U cG ^-e>u2J7 cc. 
jLa cJouJbled cch a>r*tfard- +etnpe^Hx^c. 


.£> d \ • 


VRe_ -eiec^K-ero mot>i liHj. 


>1. 


r et 


m 


(p) j r)CY€J^eX caM'Ho H-he. cd-ecreevAe z^roperad'u ve. 

(fc>3 yUe c»foe^> Viet Chcmg^ boi'Ho d'Kj^ lnat.a^«- 

p b-fe md-i aJ c^U Jj'Jj<yt£rj cs_ * 



a 


A <=>G 4 A-c?tpj^c_G_ o 4 j jo. v cxppJ^e£il 

dOro££» P Co-ocjucjh)'r ok jcL-in^Hn o-arr>. -d-K^_ 

oLnM - veJfcCJ+M ok" ^^c-frtrn v*A 2 »XIcT m *nyfs -+Ujua 

CoJciAinde. file eJed-rziv? mobjlU^.- 

5 °L* K/e fvnoui £ r V/j^ 

S>o Ei ~ ^/o -tl - £»o Vfw) r 


<nVvn< 


^ - f- 


3 .X ID V 


■Sr x i<r 


rvt 


L /v, 
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RcJccfiom oGifrt v« 40 C 4+2 cmcA Cuvrewt 


Ka v- f r> 


Co-os \oler q £ov^duc.+inq. wire ob 2-en^j^i C c?r>d 
u^frnrn cross serfn, ^ 4 m JkJch cJ«M< 


^-l‘e/W d<4 f>AjLde-*~ch 




-K • - 


L-e^ bbevx qajl n bree ejections per Un'rfc \salurfie_, 
moving ^vji-H o +ke dvijjf ve/ocAi^ V«i . 

,. , -hime- m-f^vvoJ -2: eac/-\ QjecJ~ror\ c^dvonceA bu 
a Vd-t ^nc/ va/urr>e ofr Hw> poMio-n ^ AWt. 

M urn be-r" c7^) ^echrznn i r~) 4kCs po?tjfa cm Jj - rj/A\4rfc- 

aXi -htsxejfci eJ€C.{yuY\s cros-So^ 4k_i2_ rUxO-ct P\ j-o -fcimg. ~t , Hztiul 

C-ho^je, czrossmg <fKa_ QAjza / y~i -Umsi- ~t is Q - ne Av^it 
C,Uh>dlrrf- I r Gy^ 

[ X - n e a w 

TkA^s +ke. redeem +be. -ekc-hAc Ciaa?uz^ and 

dnjjT veJocA 4>j • 

Ike- ofvi-jjt veftJdi+g e>fo eJec-bt>rvA» i-n c\ Conductor jCa io*«i/$ 
yer a buXb <^ow.s irvsfowi^ toktn Wi4ek«d an, ^ 

Answer- lOKe_o we cJose. -Hoo cdvcL^'t , <dec+->4c -kkW 

^ M*up m 4^ enkre cJaied circuit in*Wk w 4h ^ 
ob decfrnwa^n^bic wo,v€^> cokich Gc»u&e& zJzcJfrrm 
dvi^f ak -BA/Viy pchM cnn oj- +V cJ-rcuAi. _DiAJL Aho ~bb, 
+ke„ CUM_ervf aA lo +kj_- er\4Ave d-rcuub jrxAWrlrkp 

Tk^. CuMjLrtf- Jo vax> doeA. no~t wa^-t 4©v -/be. 
eJ-ecirom 4o -blow -bnrrn cnoe end ob 4ka_ ConducJoir 4o 
oUrvur end. u ^ 
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La to » 

ITSe- ^iotArim 9 , 'fhrou.ct^K c\ OrixfucfuY' 

J.A oLIy'^cHm pvDpov'f-j enqciJ sko kW- poke^cHaJ cXa ^ oz- 

<3 c yds-s. d-he. e’jncJ.s ’the. Ctrnd uo-for > i k -+K^_ pK^iiCovi 

SfoJhe. +Ke Co*Ydue-h>v' (Ternpev'okjr^ , roeckanicoJ -s3-rcu 

qAc- } remains urtchqryj eel • 


f^o^herr)ach 


icolUaj 


V ck X 


V - X R 


to V^J-m- p> 

ye^Vs+q-occ- 


prO po Add oV\ cdU-kv O 
xz_ o ^ "Hva. cSmcS u 


R. aA CoUXlcJ fKe_ 

luckpT*. 


X 

Cu rrench 



Vt>.l+*»wpje 


N/oJujzl- y^/^+arioz. R eGLpenoU u^pom 4Kc_ Ytcxiwue_ , 

c^ATn ervM oni i)l€ Co-ncd UC-fon. 

?*• SI Uniir r-esiA-famc-*z— -i-6 oKm C“ fx 0* 


L 


Resistance (R) 

TKe ire^j^'+oirice, coricduch?^ -X* dike oppo^ikitm 

offered bu a Cav\clucdr>V -ko -kkje- -Uovo ok -ejecJirt 

ctA>r^iJz^xk JJ- 


1 okm - 


j Volt 

X /fanpetre. 


= IV 
LA 


l ok-ro -ks 'H\e~ ekechrtoxl redirtance ojj <9 C&nduabr 
+krow$k\ {ajKaCK cl . Cutifijcrd' ok 1 ampere. ^oiaj.s aok^n cl 
pbkeyvka.J oLtAd-eAJt.mee c 4- 1 VoH: ~<1 a £xppXiecl ctcross dKe, 


e.r\d.£ o ^ dbe ConK^^^^TP 


-K JDit-roeYv&io'n 


OL> vtA 
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coKxcK RtSi4*hsiv)td d e.pc r\c4s 

0 ) Levffitt> of Gyncs lucfor - 

RW 6 *fQTno 2 a Conol u c^hov Jlirfti-h 

pvt>poA.fiovi^i +K«_ Jkv^g^ o|j Ccrrvduc^Y. ^ | 

R « X I 


CLVO SS „ SecM cry -1 



( 2 .) Ar«. a Cross - Section oj Conductor- 

R-^l S+^rrCfl- ojr Q Ct^duofoy" ~ui LYrVe^dUf 
P^po/,^nonoJ dt> dycss. SecPovi Omctiucbri 


R * Va 


———-——- 1 

(>} Ncchire o^- maj-<triaj 4 TimpeVodwe - 

prcnro cxJ=>ov^ 

R c< X 

O'T 

R * Pi 
"AT 

A ! 


i^kjLhJL p KnobO-n 04 sp-co^Jc r^j<s-f£v^ 02 . or eJecdviCctJ 

rWs+ivU^. oj^ +ke_ fke. C^oluc*)^ 

E^ctnccJ Re^isiivsi^ (P)- 


l ^ 1 m „ A =r 1 m 3 " 

R = P 

.T-eAiA+lvi+w o4 Pksc m«=cf-^uoJ ok a CooofucioY" 
^., oU p 1 ' aCc ^ ^ reAi’^naL O'k O Urvit UJi+h 

urut aua o£> OTOS.S se<d-icnr> ok roockeW ^ 0 oi 

Cernc^uefoY^ 0 
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^ sj. Ury}± ojy ■zJ-e.cA’yiCjtfJ r-edf/Sfiviftj -L& - me^-eY (^ 2 -* fr 0 

•fa ofays, a^ectinj £ l-e of vicoj R^sfivHy - 


oK 

s o 


nr%s 


L* 


v>0 


V = X R 


V = r.eAVd R 


m e A 


0 Y 


V - RneA 


m 


(t) 


T_ 

m 


(■■• 6 -o 


jL 


ne I 


^ _£i: 

A 


5o 


P = 


m 


ne 1_ c 


TTuaJ?» r-e^ws+ivi V^- ojy ComolucfoY^ cU^emds u pom - 

(i) P * Vr\ • SiY^Osu -Hoe_ Vo<ilAJ2_ A C^_pcir\c^S. L^pCnO 4K&. 
ncx^Wu2_ o-£> mocdeAA<© 7 hmu- 'H*\jc_ 

Ocrv^of.vtC-’hDY' oXe^-Cnds uvj=>cnn 'Hv-e- KX'SoK^re OO c*j^-e©=\J[. 

00 p * x /x. tol^Wi +He_ i“ncve.c\A<2_ m p^Y»ckjrr£. rmicU 

GcrnoiucJvY^ ~c o^-ecre<Me<4 kjmcfl- ->3s _P iv-jcvecxA-eJ. 

-K ? <* L h\ , -So +hodt Ijj nf 4+^> P 4/ 

Vx , So +Kooh Xjjf T t 4K*jr> X l So JP t 

l —--— -...-. 

X&X TCvrts urrreb A orv=J G> uA-+h cJrr^uJct^. evo£&--Section 

icIotHgoJ l-ertepf^s. <?rrp\ ck>\A~ nncu^Lo- o jy *W\*_ Sam#-. 
niccfeAJicci » Un-re. A Kpv^> 'fou^L. jfcx nr*eJ> ■Hoe. vei>t,-5hn<L£_ 

oft wWe E>. Hoio tc\qy\^j iitnei greater ^2> +he c^rnefoG 

o. ^ tAJire. E> +K«n to^re. A ? 


a 

o 

o 

a 

o 

) 

o 

o 

o 


o 

© 


© 

© 

G 

D 

3 

3 

O 

3 

3 

3 
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\/a.Y}ei'iiGr\ d>0 j Resisiwnce. coi+V^ Teampcv'A'Kir^ 

R-e..^ iz.fi vrf^ irWjz_ YY^eJ^odjxc- C^rnci\AcJ^oy t-ncv^xiei 

GJlFh l'iOC’iT€j 5^£- crr\ 4"e-^nnp^^Xj=L4t^Aj2_». 

Fot sm&JJ ~kx ^porcckAXj2_ <rr> 5 re£U»+ ivi4m o4- 

'FFx- Roo/bi •HsjL- )viejhc±J vo. hj&i> ^ccovoAnof ,Fo "Hox «hv-4**) 

r-ejodb.crr'i - £ ._ ^ 

-P = £ Ci + « Ct-t.)3 | 

(a 3 *uxx P evoo) R CXJxJt. PKjl T-eAi^Fl Vo Ky o ^ 4Rg 
r/'iok-e’uoJ cch ;ixrope^ccFiA>t-A_ T ornd To TT-CXpecrF v-sJLm a too! 

cX -aA 't'kx Cx-rvaA+oooJ'- Adtt mookkiXj oj cvr>ol jLa (Coovir^ e^A 

CJ *- vv '^’ * jy vtii .?,-h vrFy * 


FJ <- JC.-r\ OvO '-Hoe'Jh 


R ---PI/A 


H^vicjz_ Aono Pe2*-c**AuKA_ VooJecfiCT o^. FKr_ vcaiS+^-O cjA Carr 

kg. &j)VX>jr\ CUs - 

R = R a C 1 + <* IT-To) J 


cX = 


K - R» 

r 6 x (T-To) 


7 TGua dTRnpe^^k-u>^jo_^ C<*-A|pcj ewR o-jy txa t A-fevnoz- xA oUjyruo! 
"trke, mcr-e^xAe. rn veA]A+<o-nc_e_. u-nit QM^moJi 

r-eAi M-ciyt cjl p^ v ol-e0v-tx c-el.£>>uA or kklvrim vise ^voperodruip? 

F-o~r noxlroj s> c< vki poAiT-ive., 44 \j^aaAo re ttx^iS-V omco_ c\ 

mcJ'c^i i Yrcv-eMM caji-H o yi-S>«e- L~o ^-orr->p^rcxAw^e . 

A Fby . /ryLuiocfoT <Tnk sxrnic^noducJov's ex. lb ne^cti-i v/e.., So -H%e 
re?> i^izinee. ctIc cvept^oi coi-fio snse. ;v7 ^rrr-)pev<ooR^u2_ • 


°f 

-Scrn 1 CoyioJ u ed&r' 



~TA-*-npeVj»Tto-ua_ ^ 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 








UbardGuru 


113 


Cwrrcn4: JfrcnsH'j - ( T) 

C-UhXjurd cAjUtiA i-Kt CT) cd~ ^ fxdtvd A Conductor 

Jcb oj± -fhe. c^moSu-rvf- o ^ c: uJ^zJiyxir £~1oioir>^ urn-t 

ar-ea the- C^ncAucM>r ciAiOunol -th^d- porn^ p^d<=W -Hxz_ 

o^jla kntJol iyi a d^recd-tcrri -noxtinoj do -fka- Cxot^ji-if\d • 


J - X 


j s i -s neVa 

A 


cci x - ne A Vol 

. T_ 


uni 4: ojj <^A>>t_ejrvf aYnpere| to <dtre C^frrf-J 

Conductivity CO - 

TK^l inne^e o-^ r--c^i’4>4iC-P) °b a c ^ r ' c ^ L ' c l t)r 15 

CojUxol eJ^cdviCod CernducdlV'i't^J. • 


» 1 

Conducdi^r+^l 


_ _ 1 
^ - T 


TT\e_- UYM-fc o ^ ej^c+vtccj Ccroducdi vn-H^ rY "'^'°/m«de , G . 

C ^^uc^-ncjg CO ~ 

TTK-€_ I m €L_ YC6 iO-WiCj 2_ £R) C<3'Xlx_ J d 

C2ond ucdan c_fl_ o <?I Ca riol ucj-ox". 


Cov^olucd^^n cjl 


<3 ~ 


1 


u-nrt Ccro o)vo£*=\ma d-i> mho 4v } 


£cJ*vfe 


tOY) 


er> T , <r c=mc?| £ - 


1*0 <2. KmoVO 

Ox" 

ov 


'Hxod' 

X = n«. 


X *■ n«.AVi| 


a (e^c) 


~ n erAtE 
m 


x - ne 2, x & 

/c\ *" rO 


T = 


1 . E 

P 


J - cr e 
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Superconductivity - 


~Z~S\ Sorr^ mejtcds. etnol cdlcy> ooknu^ -+ke 
nn cfateJu A.-I ^ C-ool-ed dr> Cn4i<l«J 4^TnpeA^^A_£_ (^—1S4 0 c") 

'Hu r-wU-fanoz, ojj -fcJJs do ^ e vo * rw/ 

-S-fcde. Y-e^KS-irconcz dz> cokLn dKe maferiaj Ucor^e. 

SU^^Ccmd ucdl . 



m °c 


^S^pe.Y'Cor> c juc.^-i>nq moie^aJs LU^J U)U^ y^xu 

fidv-mn^ eJecdvor^rwds clAj2 _ Y6 j^vJ , ,‘ n MRZ 0 
ScAnnevs or -to rtiJncjL jlosso*> ^ pouoe-r CedleA. 

-s^^. C<mc)^v l |K| vAA-ed do P^oIuca, V-ery 

^*0^ Sj^-e^Lol Co j vY^pujhox'S. (T 

pmducfwi <vx lAied far fKe. ■brvmmlsi.'i or, 

cfecxvic. poujeiT' 
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Lim‘iio.iion OKy*v5 Lqkj j Non- oKmit devices- 

TT\osc <d-e-v-icx>> to UcJo A o noi: okexj oKm!s i~AtO 
oo-lsl CoJUUjcf non-oKrnic. device. 

ExflmpJ-Ci — V&cuUTnn J uh-e^ , 3ejrrnConaolucdr>v'' c/1 ocLe. f 'h'qnAi&'hir 

XCcjtuol eJecivoiy+e -c>c. 

**. TPv-e- ^€r»ni'ccrno/t(C^t)-!r oUooIl Jo evk.0 U^€oj Jo 

CoY^vevf <xlte\n<v6m cu^jurJ dto ©UVecJ current cmd <x^jz_ 
iaJ>zjJ do p-tA^jjorrY) \/o^xJO\aS> Xo^’c j-trnoHcrrU, . 

TRe_ Voj+oge - Y'ekoHtTM c\ c>Uc?olx- O-A 

^Vvouoia t-o JKa_ 0>i ve-n . 



TKe, ^oHotJ-ng g*ra^>h ^.kotos +k<£U C-k<VtQc4eju&4-ic& ^ 

d-eiJcfi- JvnotOYO cv cBvcpJoJo r > t/ok*0h CoTVii&t o-^- ^ouo_. 

<xAjeA7^e’dbt n^ Lom-j-tKt* ojj p_-^-jp€t crriJ k)-•h-jpe. -£'€/rh*C0tfduc4o}3, 

fte*J2- *Pkx_ Cx****-*^ b^» +k«- cbuAcj^ i -ncve^e* 

fhs_ VOl+o^e ot€.cr€a&c%, ^ 


V<jRc*gc- 


0? 


k= 


CutvtrJ- ^ 


o 

o 

o 

o 

J 

o 

,) 

0 

o 

m 

C) 


U 


O 

o 

3 

J 

o 

o 

3 

3 

0 

) 
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* A moire. o-k oWs Uuo 

0ccu>u% L n d^d'ajn cxJXou^ -pt)r -e.^c^mp)e_ Ch o/^c, cx4- v-evn 
(" LoKJ Jt^T^p-C^jpcKA^LiZ^ C_od- ^4K) . V 

( t a ^ ob&«y\/-ed •Haai -fhe. reii/s*h3»y->c£_ ok a 

M-n^yrn Ujlv ^, WacU e>£ q_IW ok XjLT^jJrW ^Jl jU 

mofe^ 'tn.om -h^nCjz^ +he. re^\t>-fcmcQ- .^sj. ^4kc_ Ufire. ofc. 

l-ejn^fi^ i_. TKxa Cpt) be, G rodeA^4zroc4 )\n -feAms o-k- 

tkc._ Kiqve ok ^eckroriA., ookich Xectck zh> 

L7^Ade^^-ricJ2. Cj-’S . TKa_«?, ) r)C.ire^&£ v-es iA-fcrnoz. b-ejuer>c) 

^kocf' c^euJol lae. eJ^cftrovv*. -J^oujeoj XiKn tAjo^hLT 
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Col cor Codtf ^t>r Coy Lon Re si vt&vs - 

Co bnro«. rdaJJUy rei>( a+dys, c?U^eMLvd' -Hjpc concj 

\Ja\vjJ> cthJL czYcuiia Jble in -hKa vo^v^K-ei- bock f*n -eJecir^o-n ic. 

C i vcu-i -fs Ox>zJbo-n re^U+oys o^ul more, I ^ Wyech 

Xy*> CoovboY-) vaJujl. o^ is mcit<A^eo| 

bu. -jbuA. Color - loanrncvbKe-d On Jcks S>u>^<3 ljl cx£> *bKo tor^ 

iri tfr**-’ a b c d 




Fi$: Carbon Resistor with color strips 

TKe ; -^txA-h 'H^-r-ejCL. b<=rod.s n x b cvno) C cpLofe^YniYbe. ’i _ Kx_- 
VaJuc j~he. V^iiA'fQYioi cvnc/ ■jkuset h banol d ^v&i> bb 

;bo [e^noZ' -Hy*- Y^iddtvnC-G.. 

Color Fijure(first and second band) Multiplier^for third band) tolerance 
Black 0 1 - 


Brown 



TV\e Golo'y ok 

i i * * . v v 


cyrA second r^pe&H veJu ®wreb 

l _ v . .* 1 .<_4- t * . . . 1 . v. .*.<2 L 0_ . * 


•H\e_ cynd ^eCcnd s i^o’j-^icaircl' ^i^u>u2_ ok r-eiwoioo 2 - 

cmcl HAyA b^nol C ^'v-e-i fKc pouiev okAL&^ J^e_n b>^_. 
lo/m'cJo -furo s)<^] h'cjxrvt' olJpfJi: s cx^e_ >to uXxi pli-eoj, it> oytcu n 
61 y -fki£. oc, • 
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c 

C ■ 
f 


Xyi a CjJ.xrej.^ JthiZ •f' iV<yt .aR>i p b-e. r~-C-o{ 7 

^-Ccrrw s/h-tp he, ki'srDtO'O -Hviroj s-f>Ap k>-c_ aygyrg? 

jhustibh he^ ^old 'H^e.rj calculate, 'the ye&iA+ar>ic 

ojf fK£- T-2A)AfOT'» ^ 

S©i* 3. 

2.1 XIO + 5/, 

\§3 rke. *^\«dcnrvtjL oj> +Kc_ c&ven Co^bem re&i&’hnr wL& 
i2.'M xio fe Jl. i S j( . KJhoch ^Jk dhc- -scjsp*dtar>oe_. ojy Colors err) 

'the- S+vip.5 pvoviolad Cnn r^i'S+orjr? 


2 0 


R ~ 2-4 XIC^Jl 15/ 

S' 


or R ~2Mx/o >tl ± x 7. 

TT-x-e. Colors OjtfijcKeoj jfo Rv^ ninr)L>-er.s 2, M o^o) sr rxA^, 
Y-ejp) P ^--eJXoco cvnol ^v^ec-jO . TK*_ Color ^t>v 5 ^ Xi g-o)ol , 

T^zAji^ore, ^ f-he_ Colors .sR-tp-s rn jor Rut_ ^ver) 

Cj*Ak>cr\ Ve^\^»-Hxr oAjx- j ^eiAo^o 5 ^vejcurx <=>md 

wA TTRe. S^iaxtxkl- Color-^ol WkIs in -W) Cpv>0>crn 
yR^" T-^Al^-jor R1 cmr>c4 R.-X v>L^ 

C<=». } Srrxu^vi 3 ^T-CJtn ^ Due ? Silver 
(h ) Oonn^e > k.RcK p ^jVc.cUO 
Pi-oof RKe. rr:Ko -fkjur r-ejoiRwritM. 

RxL- A cc£>-r<zU'r\*j J~o Color Codeo ? 'reAusVaricc o-^- Puro 

5r£2>i/SfT>Y.s. a>xJ2_ - 

GO R, - IS* AJO^-TL ± lo 'l 


(bl R-a. ~ 3o X i 2-0 ^ 

Rajho o|j 44\juir re^i-^+erncx^ ^ 


S O 


JR_ 

Rr 


R- 


;s~pgt> 

3o XIO- 


~ s* 
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rgTV Turo rrvjtcJJjc- uAv-e^ o jj +K^ &*«WUL, TTl<*3eS4cd keiV£. 

V^e Xke jlon^XH b^ch C,yo^ ^ecbcxooj OAJLa i S ir> 

-fk » y'Qjfi o 1 ', X. TTvc^ &A_j< 2^ CUrinocc^ex^ CP ) fn S«^U£2> 
omci (b.) lV) p^^t<aiJLlJ| • Ccr>y)p«Aje^ ~fK>c~ c4^^4* VeJotJ-HcX 

ei^cl-roms ‘ m -the- Xuro krixeA In bo Ho XAe CAiei - 

/_eJ" -©Rcb Ojy Hots CcroolucfDV3 15 o^ X^h^Ho L- 

&k*ice_, veloci-Hj. °-jj < 3 <-ci*vcno Ja <^\ren by - 


Vd r e.e,j . 
nn 


- eiv 
m jL 


X e - ¥ 


Voi 5 


m 


V 


\Aj ^ _1_ «vnd Po4:€i^HaJ 


Ab <^xv&n lxmpe5>i_pcH^jL 
c^j^VisimdL • 

C c> ) Xor\ C^pooio»-ripohcno £-^<CXiv^L {rev'xyXb Lj - XX 

(_b^ J'n pcts-ccll^i CcnmbiWAk(TO e^ecXlv'E- leto^Xb Lx s X. 

Uj, 


v-i. 


- Aa. 

X, 


2.1 


Vd, • Vdj, ~ 1: z 


3 

J 

3 

2) 

3 

3 

3 

3 


-^\ A Ojj S><5> V' -Xi cxjp^U-eol ac-voi^s. ^ Co^Joov-) 

uh+-V\ ^Tvsi^ SecoYiol enad -HUttoI rin^A, o|j 
V *^* 1 blm-t. j blacJX Qrrvd yeilcsua Colors v^ye^bveXM * LokaX ) 

jj> -Hoe. YcJujl. 0(5- CxiViaxvX kn noA > Xborou^b -HvLYrsUfrr. 

Sc^j Gpo«-bovo t -e^i V 

R = bo *io 4 _a. ± 2-o X 

CuA*cxj»oX" Hnvovv^K XKjl— oreA\ 4 -Voy X 

-T - 3 O - -- 


» y 

R, 


60 x io M 


cnr 


-r ■ - 3 A 

T =.’ o > 05* x i o A 


os**io ~ 1 A 

— 0 05" TO A 


3 

3 

3 

3 

3 

3 

1 
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* tAjive. o isr _n_ r-eAiM *qyicl -o-i <3-raoluoJI u S'hr^d^j 

*> olo^i=le_ ov^aj lan^r,. Tjt JU +Utn ad- ’wto 

■fcuro -e^ixcu pa-\4s . TP\e4e. -pes/uhs cx>> p +V\er\ Corrnec^col 
‘im pavoJlel qcvosa a 2>v boJfc*-eru . Ft-nol Current 

olrot^m jpny^-yl 'Hxe_ t»cxdd«.r^ • ® 

L <Jr o^cj Crass- AeciioviaJl OXsl q^o! Xun^Ho oP- 
^ " r2 -- T-eAi/ sIqyi<lc_ cu^a_ A c^dl L cvrid a-k+ex" ApretckpT? 
become A 1 c^d l' Y'-e4p€cfi vedy - 0 

X-niVicO Y'-e^'^tcrncJC R s f(./^ - -£^- 


ot -Apre'f c. t-a riQ ( \/o|uyv\£ ok -H^c_ UjnTe. Y&/y}cuy\^ 

-Scro-^L , <.o 0 



A L c 

A 1 !-' 


-Sto +V\ovd^ 

A’ = 

A 1 

*2- l 

*!> = 2.L 

• Ri2_A \ A+Ct Y~i Q>_ 

OL^t-es. 

sdre+cUing. 


r' = 

P c a 
A 1 

J-(^r) = -H 

1 P 'i 'i 

s ° R 1 

“ 4R - 4X15* 


Aj r-eA i hPcrn osl 

R 1 r GO 41 



Ajpi-e^_ ©KvicJiV* ',mi7D p<*A4s, r^lMance. oVr e^cJc po^Jh 
jus So xl . 0 u r 

B^|ec+ive r-^U-kMce Co-nnecPingL 4kcr\n 

tvvh) pcu^aiM Combl^oviiar) ^ 

R«|fcc.4ive “ 30 = IS SZ- 

A-ppXt-ec} pa-fev-vfi'oj oLt^.^ V r 3 y 


-'' Cw^cjrd- <d*fc»i^v> ^rzw) -Hv^ I - 


X - - 3 _ 

15* 


= 4 A 


v 

T- " ■ 1 i —1 . 

P^e^6cilv<. 
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Com WtnojHovi ©|- Res\.&Vor^ 

(a) f?€J»\s , tor^ in series - 

R-e-Si^-VtOf 2> Ct^j2_ 5 cud dt> i>2, Ccnned-eo) no 
S.-e_AA-CS Co-rob>l T)oJh cm p 3 S^roe. CU^T^ucni" -plotOS '■HorOUg'H €ACh 
}T£A0‘h>r' token Some pokervticU c^^j£^a.yicj 2_ '-cA o^d|cXc 0 c,at, - s> - s 
<Hm 2_ Co-ro b \~rye>Jh or") • 

R r 

— -A/vys.-. < r— AAAA " ' # 6> 


R ' 

A f ■ i s/W w 


I * 


■V, 


-*- 


’V”* 


•\4 


4 |- 




V 


L-3. •tf'vr-eje- -r-eAi&'tov.s r-^Wfanoi- F*i , Ri cmd R3 <=Ot^_ 

Ccnn-ecfe^ in so^eA CamV>\n< 0 nor> 

Vj , Uj. crod -3 *Hae_ pof-enHiaJ oU j^W^vuL across 

each v^ 6 iA-fcnr R| , R 2 <3ytd R 3 <duvc_ cfc> 

bocfcl'e.r^. po^wficU d<J)|€^R^cc V Hen 


Accorc^n^ 3 ~d Ohm' <> Laco_ 


V, - Ift 


^ ~> 


cvn< 


V~ = Xft< 


= XR, 0 

.sin 02- m 5> One>) C^^0n~0tcnr> euAXfl_rd~ VOndnA Sawie 
t>vdt pioVendh'aJ Ja ollvid^d So - 


V ss V, + + V, 


or 


I Rj = IR, + IRv *+ IR3 

; Rs Xi +ke_ epuuveJLtni" re^i/&tar>02. 0(5 -Hul ioueA 

CombNrvsvH<m ojp R| •> R x °vnd R-* 'Rven-• 

\/ “ X R 3 


uoKt>»^- 


Rs s Ri + R v -4- R ^ 


o 

o 

0 

3 

3 

3 

0 

o 


TRovA e^i3vodx»3- rv>\t>h*Y)UL ©fr a rvuwjxp' resjA-fors. Cormecht) 
'try SeAJ-feA -U -e^jUoJ +0 +Vv£_ SUn &|p meUviduoJ re&i S+ar»a6- 


o 

Q 

o 

0 

0 

3 

3 

3 

3 

3 

3 

3 

3 

> 

3 

3 
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Cs) Rc&is-fers in paralleJ - 

^ cxjxx. A ojoi d"o t>€u C-&'ri'n ■€ cl -e_d iy^ 
po^iCJrXUJ CcrnlcMna^lOnn po+ewdicj c? U^] 5 ^tC.'inOL OCVOSS eocio 

rtJ>)?>ic\nUL. o2> Some.. 



L-d- a bccfctaru o-^ pot-evrKcJ oU4rVc**.n V Jbi Car^tcJh^d 
ac-vt>ss parrc^l lb? Ocnnn bi-ncdt cnn og- TCi'ufDTS "R, , R x cvr*d R 3 

Total CuJxh&^T rn -Hoe circtu-p Ua — 

X c X, -+■ X-3, ■+ X 3 
ccppl^n^ OhrTs La^ 7 we _ 

\/ X| R| — X-x R-2, - X 3 T? 


V - jvx 

R p 

— -- 


-+ _v_ _+ v_ 


"ir ■+ 4- 


Rp Xa -fhe_ epuuvoXmi- -r-e^Ui^rtcj^ ok Pc^clM 

C^YTobmoj^on. u 1 

H^LYycjL fov -r-eA1*4 oY£ C^nnv^oRed | n pc^oJLbJ awWm^w ; 

vccipY-ocoJ o-Jj epuJivaJxv^ neAiA-femca. Ua -e^jU£>J 4x> -fb^, 
sum O'^ rectpvoccj ojj- frxTviduoJ r-&i>is-hi-nca6^ 

^ XXv.«.^ VoJou_ €?.p IU vaXeYjf- V-€bsl aX crr/dA boy V-gAl i>loT 3. 

Co'r.n^c+ed in ~U ojwa^s f-eM 

^ +V ^ voJum o| y He smUe^t V^Wjn c - fTCu y. 

BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


123 


Ft^ol -fhe, -e-CjtuvcJjwi- *r-fc*Ud-«riC*. Wi-oo-cAn A ayvj 



B 


_£oK ^LuveJu-rd" cjYCLJt *Hv*- %iv^r\ clrcwi 


^ _ 


o. 

•. ) 

o 

o 

o 

o 

;) 
o 


-^AAAAAAr 

s_n- 


AWSW- 
6 - 


-vWWv- 
8 


- J vAAA^W'*~ 
3o. 


Y'-e&i^+ft'nCA. k<e3u><^n C omd £> 
Rci> ^ a- S - io -n_ 


3 + €> 


&£.iS tr 4sr«Jr^;^"4 ^ 


oi - 


fc 


- 


lb X 2,0 
jo •+ 2>o" 


7* s* -XL 



p^e^-wW^ the. CWOuLvoi" dro^ori Jnrm a lav -s^fpKj 
coi+V» ivd--e^r\<KJi re*{ MemoL o-s ~tl J=>^ 

iYvfrrn^e- 'mJ^rovF _j each v-cMS-4or J-v*A 1 xa- r-e^i^+DnoCA. . 

1 -fi- i n 1-jTJt- 

+ 


I-n. 



l_n- 

WWAA- 


l-A- 


.J—r/s/v^-— - * ■ v 'VAA^- 

j -~n*— v I —rv- 


l_n- 

•r/lAAA- 


1 -n- 


-a/WV s - 

tXL- 


IX V 
O v 5" 4^ 


-A/VWsr- 

1-0— 


SO • 


Lc> *2 fex» -Hvcl i^ujvojuurd r^Ufarv^ of tnfmle. nd 


o 

o 

0 

D 

o 

3 

3 

3 

O 

j 
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«oloLi<Hcrn uW)t ojy -tKv-ejs- r^<shem<x6 e<*lh 

°]5 — 1 _n_ a -f«_vno\vnoj 4 Caj'i U vno-t cJ-Aryj-e_ 

■Hve_.. j^-o+cxi Xe^i^+Ayicx. Yre_,-furoHC L*e. it -skouidl Y^mcyvi rc. 

*tk*_ rv^Hoov^L, L^rouJcA cvjojoeiXA- skowyr 

^_vi -^i^u>ue_ «vto<= 4 '-'■^hs •fo'haJ v-^U+av>cx- r«.»nauv) XL. 


V*^ fk 



"H^x. p<Xfcc*_Ux_| C?rrv-i 1/3\"noJl ono o 4r yc. cwd L -TL- Ji^ jry 

SxAj-c/s lAji-f-h -Hxe_ +ooe> v^i^+td vs c-^ J: j~}_ e^ch ♦ 

GR~e_ V'-€_Sl S+AvICjO. C> |c par*_oJj^_J Covnloj vv*jfl cty~) JlA _ 

J- - j_ - 

Rp 3C 1 


l + x 
oc 


OV 


Rp = ^ 


+3C- 


TotoJ y£A i sfA yi cs_ o|j 'tKjz- mejJroOYJX u-n 11 K-p v-ewx 


= 1-t-l + 


x-+ I 

x (jx_-4* i *) - x (jc+ O -v- x 

- 2SX H- 2_ -4-’X_ 


=- *2- -t- 


3C+ 1 


X^-fDC 


Dr 


o v 


X 

X n 


2-X_ - X - £> 

z i 


4 + & 


2 ± J IT-' 
2_ 


2 . 

X = i — S3 

TXxx— voJlxx- ojp y-e^tirtoncx Cp*^ -not t>-e_ rixsjcch'vx, ‘ttar'e^ire. 
^-j%p V-eZiA-tariOx fKx vTjeJxrovfc. vxA - 

X — 1 ■+■ ^3 rr 2.' 7 3> Jr 

TofaJ r^\^\<xr\LJL ojy *thjL nxdw'oWC 


CsMmi- dyqtorA T - -- — - 

A 3>2.S 


= a-73 + G-.T - 3-23-fV 

7 3-7X A 
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CoJcuWe- -Bvc. CUA*J urd sUwn ^ 

A vv^ 'VW«_ o^v^n civcLi^M-t - 

I rs n 



-3L- 


TKje_ «c^vu VcJU>\i" cJiYC-tM-t YxeJwovK -ca c\A, 

v-<LY\ bcloi^i - 


! o. 



s l'O XlD 


-+. 


lo + I D 
S’ -+ s 


loXlO 
I O -t- ID 
=- iO 


So +kx_ £jfftc.ffve reAi^'h^nuz- o-jj +be Circuit aJ - 

r JL ■+ J_ + i_ 

Jo lo ! o 

R 


X 

R 


3 

lo 


So 


- lo 

3. 


O^jxXJiy^Jt' Sk-ovon bvj a»nvn^e.r X 

■ * : * Jfr £ 3 - c> * 


v. 

R 
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r 

r 

c: 

f ■ 

c 

r 

c 


ElgcH: WcoJ Potpex - 

The, 'falx aJr udKxcK eJecrhnc. coovK xb cX&rvz. 

-H^e. .source. ©fr orof in meurvi-Q^nJnq -fko cuA^nl fr» 
eJe-c.'fric Cj?~ccu.+ JJ> CaJJjjd eJc-cf-ric, pot-oer ok +k\o 

CJY(LUX±. u 

Elect ncoj Pouoof - A.U - — x 

__ A -fc A-fc 

P - V*X - T 1 R ~ V?- 
__ R 

Ur>,t off ehcitriced Pzuiejf jU 'ujcdbt'. 

1 UJcdb^ - 

TKe po^er of an ehciriccd circuit Ja &cUo) * 

be erne uoodt ijj one annpere euW^n)- f/ouos in Jdr aaolvut 

Cl pofe-vdx cj cUffererice ofy 1 VdI±, ® 


EleetriccJ ELiti^ltqv — 

—--- qJ 

Th^ ^D-tcJ lAio^rK olo xxiL }~n mcuYTcdv){r\<* hWjc cuhxudr 

[y^ eUoh-i© oVcuut by fK© s om.cc ofr er^f Jla CalJUd 
eJ^cjbr\c&J ey'\r4xy hWx o’ycuJi- 1 -. 

E ) fLC-+bccd bnu^y = Oeav/coJ Poud^ * -fc)W 

- (v x i) x E 

or iaj - x 2 r t - -Y-^-fc 

" R 

ptva (axo>-K oIoxyjl a^coxcJ> Kxob Hxcn ^mour^p 

°1) H^cxi product [H) Jo by 


H = 

Ki - X 2 R -t 

- Y?*fc 



R. 


/H?ove e^iW^cnr, ^ *0no^n ^ JWe'j; W heah'ng 
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EMF, IrchcYncJ R€stsi"c»nce and TtvminaJ Potential 
l>ijj crcnce of a Cell - 

jp Er^lF oj 1 - Ck Ccii JL»> , m<=\x) yv">u w\ pofo3~i0 dx-j^erenF- 

b^oo-aun -Hod eJ •eohwoteA oj} tK«- ^elX tvbjun no CUvreni ~ca 

^TCt uOn jprcrrv] f~b\.(L CfiJ-X • Xt X& ^Xxjtlg ! C_d Totj £ - 

XnffcrnAl Resistance - 

Ti-rdr e"r Yl<=3 Y eilA+^ifTCC- O jj c\ Celi 3k cL^jyi rve_d dA pbe,. 
r-eAi A+cmui_ oJJcY-ed bvj -H\j<_ eJ-c-C JhaL^he. <=*ncA ^^cdrod-oS ojp 
o. CalJJ loUjud -fF_p -ei-e.cXvic. cu-rr^-rup 0 ouas j^VDu^-k 33. 

Trcterryxi RedAtaxice. . 0 .fo a CeJU depevids an +K*__ -^ollotoi'r^ 
facJVTT& — 

ft ) I>>&*ha-nC£- bdxo-ean *Hoe_ d^cdvncUA 

(Ji ) McdtvFjL T ConOiv^h yojH crvn c*nol ^Lmpevodure. ojy eJccjyoXtjte-. 

(ji •) ~JT\c- nccfu/ix. ofo £/e.c'hroo(jA> 

(jv ) Ar-ea. ojy Blec-fmdjtA f immerS-eo! *m -fhe_ 

Tcrmm^i Patent UU b»ff^er>ce - 

Te-Yrnno^ Po+evdi^d oUc* CeJl IS. drl-tVud 
OJ> -H~e_ po-t-ev^Jh'cd t?Li ^-€^vic_ft_ b-eJ"oj-eJin -pb-e. Pood dedrDoU-i 
ojj a. GeJli in ck clo-i-ed CUrcuu-fc-j oobje_y^ Cx\>iAs-rd" ~U o|vQior\ 
«£rcnm -Hvt_ CjUA- Up ~La oGunoted V- 


o 

< 3 

o 

o 

o 

o 

■3 

o 

0 

vl) 


o 

o 

0 

3 

O 

3 

;3 

3 

0 

3 

3 

3 


jc TW. peYrdiried popevvflcd <dxj^eJuenCi, a Ceil is <\looQ~u 4 
XlVS bKctvi -Hot- errij- the- C-ePX jb-eecuA^e. oj) tkiz_- 

-jrcjli ofc pobenii’cd acvoss 3Kc_ j-rdev-ocxJ r€ii3Pa-ntA- 

4iv_ Ceil- 


EMF 


r - , 

-j—11- vAKA/—“ 

[ _L_J 


K 


Ptb+ervhcG £>i - 

/T 7 \ 


G«Jtt 


r 

-VNA/WA- 



'vaA rrtetKSUY- 


cJ»S<joi CjVouuI X PX* 
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A ccoYcUnq Ad fine. <AiMWib'oY) ofr pohnb'oJ 

HiUeAendL ■ u u r 


v = e - ir 


Interned Resistance ofr a Cd | » n -terms o^e,v4« 


o 


The. +eLrmmoJ pa-ftnX,'ol c^Q^er-erice 
a C-eXl -Jj> epued -He 
po+eruKoJ oU^jp^jxria? Qcvtiss fhe_ 
epTonncvJ r-exixfnncc. R ofo The. 

clvc. UJ {. I £ o _ 


\/_ 

R 


V — X R 
OV I =. 

hj-e_ Knot/o fhaJ~. 

So y ~ 


{—]|h-WA/-f 


f e 


I r - E ~ \s 

E-V _ E- V 



r 


R 




V /R 


*1 


JDi|jeyen£d bciwcen e.M. F. snd pefenfieii ciij^crcnce. 


S.W 

£M F 

S.fJ 

Poten iml - J>i -ffereyicc. 

1. 

Th\-e eonp a ceil lx Ek£_ 

rnaxvnnurr) perfervho4 oU-Qxorcnce 
beixo-mn Hct> poYts tohjuq 

tee Cel 1 is in He. open Cirtui't 

x. 

TTe. pofenh'cj cU fa jj-trericJL 

He Hoc pomt-S 1^ He dij^ference 
oj 1 - pofen-RaJ beHoem Hose -kooi 
poinds in a. ejai-eof drcLu-(:. 



2. 

THr ^2 independent; cH\e~ 

rtiU+ance. op He dreoj-t onol 
dp ends, upon He ncxhure. oj 1 - 

eJecln'idcx cw\d decdvdyte Cell. 

2. 

It depends upon He resiibnu 
b-eHo-een The Hoo po'mis <vf- 
He CnrctlT Grid Current -ft o wiry 
Hydia^-T fUe. Ca rt-bl-fc • 

3- 

The. Term enrvf Jj Uied only 
jov He.. Souaol ■e.rnj. 

3. 

Xb di rnj2jaAuAAc/ bedtoecn 
any -ftAio poinH o^ -He circuit . 

1 * 
11 

XT H a Cottar. 

4- 

X-t vJU an e^ecY- 
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A (5=» 3 -Se2u^ (b ) Pc>j^cJJU4 Covrjb'j -r\oJh\ cnn c>^ 4^0 
rei\<yh>T<. JL& Corine£-=b«jo! ( 61 TUL-- b^-cnruz aOrOJ^. 

2,00 a Ce.X} - X~n u3hlch Cau>(L evil l fbe itAnnmoJ pcieyttiaj 

clA^cyu-r\C£_, 0 c\cyos>s -Hie CeJU k^ve_ a KX^ker voJ i>uz ? 

J>*J* kl-e, XnOtA) e^iuvtxlxrX mlilwu- +Ke_ 

Oor>o birv^cHcrn ojr re^U+Qmc^ oa - Cf ) gv^xi-eY %1 
fhe < = s ir-ec4'^'t Y^iWternai- Vn se^-e^ <X*jrnbiYi<^-/ery'-) 
omc^ °Cb) Smodfev; +^to irhe Xectil v^Jux, res«for)<x 
i-O p<e\Vc«JlM C ornb'iriccliorl * 

7ke tafTT) irioi potevuKcO cL.^£>u2'nC-«- ctcvosS. 
Ceil hl<jUih^ )y] Se^JeA Corobinccbinn 

V - E - xr 

and dux , J'uaAu' ra>^f^Y\CjL cuyr-evxf . X XeM 
In S£/rJ&£> Co-mb i -nXchon . 


A C^Xl ob em f e Vrd s ejmod reii'^inCiL >T Xa 

C^nrveC^ed^ c*c_Vt>££. A ve»>uoJ»le rfcbUbv R. Plot o. 
v 0 ^ «gr<xjt>K slvoujivig. £he^ v<x\jod-jtrr) j^ormi yv\J potent* 
V exjitk YeAiAtfaY) cjl R - 

S^i* . 

' Tevm^noJ V6l-ro«^e_ V v/2> 

^Ven - 

V - XR - .- - £ — xR 

(R + O e - 


V = £ 

(N^k) 

^ So V inorecLiei osjtb fUe_ 
increase o)> R. 
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Leifs in Series Corfikincction — 

C«JU cxjxjl COY^'nec.+ed 1*0 selyei tOl^n -fkxju 
<*hjL jo'med end j-o end so +he*d +K e some. Q Uqn j^v 
°b ’^ ecL ^ > ^ c - ctov>uLnr\J- nou^t ^ptov-i dfo ycu^-d, <=c?ch CeU. 


-1 F -* 




R 

•aAAAAA' 


41 


Noje - 

(1) ^ TTno t ernf ojj +i\e •bcXi'eru Xi -Ha^ Surn ol Xk<L. 

moUvioJuoj ern£s. I u 

O) TRe. -t-oicj ir^t^nc-J reSi'Mcmcs. -Hvc. boUW, Ui 

+K^ -Surn -H'le mcuviclucJ irvlerriaj 1 yuUf’ance.s. 

TblcU emf -bhc. boctfe^ n n E (ftr r, Ct U s ) 

To{c\J> i rdemcd YeA^-fonGc. dk«_ bodefenj. r nr 

TtioJ ^cdi+ctnciL- ob -Hie cd y ecut - ~nr -f X 

S © 



L °-) Ip R << nr ? -ffieri 
Ip" R >> n>r ^ -Hi e.n 


I - E/r 
x r ne/ R 


Conclusion - 

irvk^-ncj r-edNi-fanoL JU neodo^ble Tr, 
Comopo^J^on Jd -fhe e_xte^.ncU r^U+onoz. 3 fteri the. Cdls 
4Aj~ Connected fn seiueA da ged matfmurr) cufttoid. 
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Cells in pavctlleJ Co^b^cchon - 

CeJU &JUL jscmo) cto i>e Conoecj^-eej. \yi pwUleJ, 

14 po^rHve. ^zStsrcnr\oJi ok £ACh ( Ceil J-A C &r^rie.c. J r-&^ 4 d 
otie pcnrdt omc) rv&zajil/e, teszrrj'tyjaJ o-k -each c eU uA 
Cjynr) ecJhe^ i "0 -Hoe po'na^* 



Note - 

Cl) The, -e^uJcvoJU^h the. the SQlnne ' 

0U!> -Hv\t c.^ d s'lr^-lgL CeLl- 

(2-3 lT\e_ re cj p^CLcxi -H^e- jfoicU i -nfer-nou) vesiManaL. 

JU -Hne. Sum oj) the re cJ) pvocr4 -Hie mcUviofucj 

t vde^-ncU vt-bi ^stcrn cjlS . 

lotoj EMF o-f fKe. bccfcfey^ - £ 

To+aj ir&umcxli Y*j>U>fa-ncji_ ok H\e he*ttiLry - r /n 

7b fed r-^i*b+qrnc?_. -Hie cJrcuj-t - jC + ft 

50 Cu^enf I = - .^ E ■ - 

nR + r 

CP} I£ R << x = ^ E /r 

(b) Xjy R » Y /n ■> fbery X - £ /R 

Conclusion — , 

“ UiKojn ocfawcooU T^i&'tance. n^Xi^i U*. Jn 
OornpaSxUc-o 4t> +he. tnWvd resistance J •Hvo ^ cdb 
a^e. connect /V? paroJUtJ fo fret maximum cuxspen*' 
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Mixed Grouping CeJU - 

I-jy Some Ceils cUtX Cor^ryeefeol iv) 5€Aje>> 

'foirm a cmo) r)Gr>obe\_ such vntoA oj 1 CelU are 

Ccrnneci"-e^ povcThof ^-H-j hhjuu OJxjl. Acad Jbo Jbe. 

Corine cTeof rvA ^MrOtApiYl^. ^ 

- T —I 

——b-11..-jl- 


no Troths. 


TTe. -enry-f c-cJls rn q vouo - V 3 E 
ToW ° |j -Hoe. Co-mb'incdiOv\ = -o E 

To+oJ I'n.ie^ncH T£A* A^ornOl - > 3 ^ 

m 

Tb+cJ in^etmcj reMirfa-nce -Hoe CtYcuH = 


Cu^umJh X = 


n£ 


Rt nn 
rr> 


oy X - m yq e 

(mR -Mnv*) 

The X Kwl! be mQ^'ivnuro 'i-t (. m R-f-r)Y') 

JH no/nivnuino - 

r ) - YJ non Rr J + Z-JmnRr ~ mnoimurr) 

6 V (^Jrn r — JnF) +- cJmnRY' = Mmnrnurn 

T -fc ioi! I be So )^ Jm R - Jy?y ~ o 

J'tyi R - Jr) y 
mR - nr 
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or 


mR ~ mf 


Cenclusion- 

fof tkc maxirnurv) euAAjmjf- to jtw through 
the. ext^'ncO Circuit , the. e^fewai ^ reM4t<*rice_ 
be ecjuaj Jro the totcJ. interrtaj r-e^Utcrncc »_ 



Sbl. 


Tbrrrii'iocxJ PateruheJ «==t< j^eucrtcc across. the CeLI 
CjdtyiIdiviocH cnn CRnry be c^jv-er'i _ 

V - E. - Xr 


cohi-n X = o then 

So th<xi -£pnrrn the. ^rccpl' 
Hev^cjL emj E ~ CVolt- 


V - B ‘ ' 

token H ~ o 7 V = £> Vof-t 


o 


\C^ TXe plot crk the vpo 0 ai-iori crj: potontiei oli^-erencc 
QCYt>si a cWnbVrvcdnovv three joUrvtiCP<4 e-tils 

In SeAAtJh> vcAlsvU* tuW- M o^> in 

whet uik the €rrv|‘ each Ceil ? 


o 

) 

3 

0 




0 

3 

.) 

3 

3 

) 
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Tloo cl^AIs ofr wvf XE-ornd E , <=md in^e^v) 

v'S 0 r-e&i&feviCA 2 - r onr\4 r r«Ap€cKv<Ltu 7 clejL. Corrected 
m pewoJJeJ - Obtcu-n -the exKpw&vaYorv** 4r>y 

, Omd Hx 4 L- iWe\tvxl 
o 4 r rhe. Ccrvibi r\ ccH On * 

2.E. 


5ft]. 


ti — 2.r 

■<-h— wan—< r 


•—^ 


a 



1-<E 

- 1-WAN- 

E Y 

M ejf‘ C uA>dmi' 

T 

= X, + 

'Fb'r c-eJ] — (l) 

V = 

X E - x, [ir) 

=> 

1, - . 

2.E - V 

Fcnr CeJU — ( 2 ) 


2_Y 

V r 

e - Iir 


X x X 

E - v 

- 


Y 


"H\*_ VaJuu_ T| 7 T a 

I - 

21 E — \/ E: — \/ 


2- Y 

r 

0>o r-e aYYC\v\^r\ -the. 

+CAYO 7 KJe <p>4 - 
- l/2Y\ 

\j 

V 

^ 4-E 


s 

l 2> 7 


CD 


© 


CD 


&LO^ "H^£_ ^j^AV*\lxv\ f~ Cffi'ttblV1cU"'I0*'} 

V = " X(.V«,.) 

= ^T.^L CVOcj 


On C 


-OrrtpCVur)^ 


© = AD 


Mote - 


f E-xMi 

oncf 

Ls 

y„ = v, yv 

y, + 


' r, ^ 
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rgA Tuoo E t «vic| L-n Cd-rcuM-fc 

oU'cMa-rarO hoiV<S- our> fi-vof 0^5 S V ^ ^ cmc ^ ) 

>° D<b L-rd-^noJ x*~i>[tfc*Y\UL ok o-ZSL cm4 i • 2- -H- mspec-Kv&l^. 
CcJoAWe +Ke. \aaJux. e-f cuW flownn^. ■H'ttrou^ 
-Hvc v«iil^ria oj 1 3 -T3- * 




SV/ , O'ZSL 


4-S-ui. 
-VVVvVv- 


1—1=- 

3V,1-1^T- 


3-Ti. 


6 ,n_ 

-WWW 


Sol- 


N -e.+- <=* 


- 9 - -ST 


4- V 


E^ou vcJU*Y\dh TeiiM'cmoL t>jj Q Si~ cvyid zsi^ 
— 6* 3> e a -Ot-. 

6+3 

Ntf cjl qcvo^s Eke. cj-rcuj't 

R S. 0*3 •+* J. ' 2 - ■+■ 2 _ +- 4*r 

R = 2 XL- 

3 o O^Ajh^yxi- X - -- 7 - “ ■*“ 0*-S" 

PoEe-vthc’Ji oUctcvosA 4-*-S' '-*3 

V - IR 

\/ ~ 0*S” X M ’-3T — 


1-2.^ Vt>H* 


-' • Pdiev-cHoJ oU^eUvnOL aoe ois. 6-&- cmc\ , z,-S~l. 

- 4 . - Z-XS~ = 1 * 7S~ Volt 

Y-e&\zkccncJL 3 ^L 
- J *- ,7 ~ S ~ z o-5g6 A 
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r 

r 


& A C^X<. T)oLiAj CcxJ c, Ujirgi. oLj S-He4cKtcl 

Jofjs Jjung+K lo 'J t . CcJcuJocfe. 'Hvc pertjeria^e.; 

cKq-n^e. Liq re4t4. fcnnCid • 


So 


V/oiurod. 


°b 


•fAe. Ia Jire_ V “ A L 




AV xloo 
V 


JzL^L xl6o -+ ~ - - X lo c> 

A L 


Bv-dh 


AV r O 


(^Vo lurm_ Temcuni &*ruforit) 


=> 


A A _ X 1 (TO 

A 

fO.<2_£} ccfcjl Y<2_ <£ i 

Cci 


- Ai 


A 


xloo 


).e^jcdu'Ye_ A imnp^ -Hqodh lr\cve_q>Ae 'tv\ ©4 

;r^ucj-ov' (An>T-U<d cveoJd ^€c*resxAe_ jV^ cvtftxx. ^ 


» » 

R = 

P l /a 




F~o~r c 


r-e^^-fov 

f 


S O' 

A £L 

X lcro -■ 

f Ai 

*N 

X itTD , 

)- /4fl. 


R. 


V A 

y 

L a 


A X 

X. 

XlOO 

1° 7. 



TKovt^)- 

<€. 

AA xloo 
A 

— 

- io 

y. 

» 

r~ * 

A R 

X | (JO - 

J.G 

X -< 



V 


A R 
R 


x) era 


Ao y m 


PodCAnj-c>v^e_. Rise. re-&iMcnoC& = ad /, 
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K i rc lako ff *S Lqu 3 


0 ) KirckkoJ^s Current Cqto C_ KC t ) - 

T^e. ojc^tbvic. -Sur^ o-J^ H\e. CUrrevd-S. m-<?e4i^q 
o dt G jWvicJion in C\ t dosed clec-'tv-Jc. C-tY'CLut dA ^z.<zrt>- 

Cx’i-fciir»ci "f~ 31 ~ ^ 


iirvj. "f~ 31 ~ ^ 

Zl = o 


-Sig.n Convention¬ 


al ) TKe lYicovn'i'oa c.\AJtfz^irJhs tTJixxa^ols 4Ke. juno-h’on coix- 
-Lexter) positive. 

(.2-) T"he_ Otcf^O1VT0 CUM^vets CUxrOC*^ ~}prvrn "Hoe. junctl Cm c*SlJL- 
ircJcjjjn ntjoiive • 

Nw N/c>ole X 

KlrcKhojf ^ Culvert Len-o- j^V ^ /X, 

x a + It, - X, - x a - X r = o 


^ Kickoff's eUAJuwt supports (j£}£o Conservation 

oj- ckwi#e* 

7T\e ckvgeS Concert accumulate <xf a. junclicY)’ 
TTie number ojj ckcvi^ts thod - oA>Mve cd* a junction in ct 
au’verv time, /nu&i ieove in the sa/ne time In tfeearoibnee 
&uVHn CowSdvvodton chaAgeb.. 


C 2 ) K ire 


e Lao> C Kvl) - 


rte. aJkeMe Surr> ok aJU ~W\e poteyrfia) drops QryU 
ewlj^ ejon^. am closed pedh m an eJechricaJ neftoorK Ja 
oJ uoeu~p •z.evo • ™ 


E AV = o 
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-Si^n Convcn fcion - 

CO T7*e. erY ~ ) :f icxk'^n poAi-Rve wkin Gie -irave^e. fsror^ 

poiL-hve jfo mjccfi'/e fevW/mJ -Hse cell. 

Cz.) TKe -emf ^ iedc^n negative. u)Wi «ve traverse Wtrm 
n-^ajbve. J~o po^ I five term'iwO ofc -foe. Ceil. 

^^ f) ' HAe - ^s ui-tov uA b-ejyiq tYQvtrsed m -foe. oiirec-h'on ok 
'The. cuAhA-wr -fken pofon-M oCUvomcji across 
positive, L-e. XR. . 

(a) the, v-esi'M-DY' ^ fra versed jvn -foe. ctireation 

Opposite. fo ^ e -- current then poteniiaj cUU&\jtr)ce^_ across 
<~M ? iLcjCen negative. £-e. -~XR . 



hoy La«p A GCA 


E, - X,Rj - CTr+xOR x = O 


Ft>r Loop ^ C I> A 


^l + IxjRi. + IiR^-E^rO 



^ Volfo^e Law (<VL) suppcrrLs foe. LakJ of 

CoTnse^vcth^ ojj- 
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0? 


Tx\ cpven CJrcuJ-t ? cxs£MYrv"nR. po'i rep /V Jpo k>e. 

revo poie.-r\4ioJi ^ U4& K-i rTLUkoJft ’s U^udi -to cLdttfm'mt 
+ke pofen^to! oi" poirYp e>. 



So I . 

e>tj KC L oJ" point D 
X. j>c ■+• X ” 

i« = j- « 

/Vlo-nq. -Hqe- AODiGA 

v* ~ V G = -i ~ 2-X I + 2. “ - 4- 

Bi/ct - =. o , -S.& -fhoJ 

V G =x I V 

, Us'nnc^ Kj’-rckhoj^ ^ t'uJe& in -tbe, 0 -^ve.n drcocrh ; 0 ’noj 

'^oST ”W) volJ-ovje o/vup QtrosA tKe unfcnown resi*ivr R. 

(b) the CuM*rf X x Vi fV\e a^n ef. 


O-Sfl 


3V 


2.X1- 

V\AM/-£* 


4- 1/ 




%-n- 

-aAAA/v-<~ 


-'AAAAAA- 

R 


& 


_SoL. 


A pp-i^iYi^. fCVL rn 4-he. C-lo&-ez3 Xoop ASF £A 

3 — i + 2-X^~H ~ 0 

Xx - X A 

25 o -fhe C tA/Vue.rd' I x ~-tn -J-Kz. cVom € F -k ^ * 

Pof-evrti ioJ drop across R „ Ef ^o| AS Xi. i>€Cotu^_ 

-Hxeie' oa*_ pcvtfdJLU. 

So #vxf V = Ve - V F * 4* - 2_X1 

V te 2- Vol-fc * 


o 
o 
0 
o 
0 
0 
•’ ■) 
O 
0 
o 
o 


f 1 

J 


o 

o 

o 

o 

Q 

0 

6 

o 

0 

o 

0 

o 

o 

o 

) 

4 ) 
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Using. K4r-ckoJj’ , j, ruJe_s , /toc* -ihe, vqJux oj 1 

unknown rwlance R +he cvVccui , thap no 
CUAMyxt jiopis -through 43T- rwi'liftna • ALso AVio/ 

TTiP O •*n4-t t J L^J-i * I n 4 


14- 


f X 


A 


j-TL. 

—kAAAA*- 

E 

J 

>- 

< 

< 

l 

: 4-0. v 

> > 

(•-<—- 

r 6 9 i 

r-if-*-, 


9V 


3V 


S ) ' 

—5-= Gjven 4MJ- no current ikjd /Voro HiyVh^ 4 -- 

re4.4+cnc^, So Ui Curre.-nt X JlLs ■phrou-c^’ -Hne. 

Loop AF £DcbA . ^ 

Sjj Op pX^<nCj KVL in J~ 00 f> 4FEBA - 

ixl -t ix I + - 9 =r O 

So 1 = Jk_ A 

2_ 


_T2_ 


N'er^j c^ppAgi-ng KVL in Loup /\ED<LP\ „ 

3 =6 

z- 

3 
x 

R - 2. J^L 


±x3 +lx^+ Rx3. 4 3 

2-2-2. 

R^i - 
x 


Foy' pot-eruFcvi cU^arjin 02 . acnoss points A and T> , 
aJomc^ AF£J) - 


V/\-Vd - JL x J> + 

2. 

v a - Vd = 3 v 


Ixi 


T ^i 'Lhe- ^ve n c.irc.uu-1 Rj = 4^ , R^_ = r s - is.n- , 

Rtf = 30 -YL omd. E ~ 10 V . CoJcuJcJe tine, -oauj vaJe.yvF 

r-£4!44^yicA the, circuu-t o*nd -the. Curren4 Jr) eoch 

rmt>ibY . 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


141 



A ccorcimg, dHb -Hvc R x Rs &md ev^e. i y\ 

poeTtixJUx) f £o -e-^w v'oJxni' Y"*^f&-har) ca R ^ - 


1 

R’ 


- 1 


J 


+ -=— + ■ —i—■ 

JS 3.0 JS* 

, f _ 


S~ 

2>o 


- X 
4 


3d -j-hoj ~o_ 

l^lOoo r' (.= C-tv} Xa rn toi+h A-^i 'H^jmy' e^ujvoliAi'' 

v-eA 13ta rt C3 Recj '■US - 


R«, = R 1 + 4 


6 4* A 


R 




- 1 o -n_ 


B^, KCL a± node. A v^-e, g-ei* - 


i 


— X + I-v + Xl 


CD 


By Appi->f i*)% KVL in Xoop AX> BA 




■ ' <J 

Xl, * ao — is'x x 2 _ 

1 M « T 3- 

KVL ?n -loop B3DCB- 


- 6 


~2>oxX m -+■ isxx 3 '- 6 

’ ^3/ 


r T =>/z 

ccppX^jrjg KVL Ln Xcop A6£A_ 
4- X, -+ is I x - lo =0 
4 Xi -t 1 - 5 “ I-i = Id 

pX^Vi^, Kvl m dx>op A actfl _ 

/£ X-2_ — IS X 3 D 

ll - I 3 

Lie. gxi - 
X 


© 


epuctti 


on 

T t 


X*. +T^ + ,±x 


=> 
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K-Oyvt ^Uj>JtAcrr^ (x) ^dt _ 

4 x f \ + Is I, - LO 
Ir - JL° - 3r A 

tlS" S" 

«-^ O ^~^Qu *”* 3> /-^ 

^of Iq = la r 1 a 


X 

Iq = 


■a = -2- A 

S~ 


I, : i 1 r _iLx JL -> I, r 1 q 

2. ^ 2. S ' ' 


■ CuAAizjxf- -H^YCiu^h -ike. a_o_ mi&br 

c©& in ”Hv£_ ^tven tirtuif ^ o 


given Circtut 

a r- 


2.-/L 

VAV— 

3-n- 


. ■ ^ ■v t v ---■—* 

» i^S^n- X 

-£&k rvio current ^/ows >fkvi)u<*K 4-n_ Y^U-fry » n s-ieAoU/ 

cka C^<*<M-h>Y O^ers mjiyVrtft. resUiance In x>C 
OrcLut* 


H-cAjl. '2.-0- and 3 ~n- oaa 

fn p&SijxJJLeJl 

CoTVlio 1 Y)oX-i 

So 

Rab =■ 2.X 2> 

i- 2_ a 



2 + 3 



So 

Gc^uA^oJji^i RjLAik+anm. ok fWjL. c^nrcou^ Ua 


■= 1*2. + x. g 

= 4- -H- 


<5 o 

~ioicJ CuA>c£jrih X 

£ 

i-s" a 



4 


Cmd 

Cuv^n^- -through. 2 jtl 

Ve^i^-tor Xi> 

gnven . 


l' = 1-s* x 3 

G2- + 3.) 

=> x' 

= o«3 A 
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Whecct stone 6>r‘»4ge Principle. 

Tit QY^tSr^^TYXCjrct' oj 1 jx)\A4c "Ve Alstons 

JhD cteteArmne. r-e^A+anoL of one re^U-hnrs im terms °fe 
other thr-e-o. Tre^Utors. 

Consider 'the. fitoA# .^iven l=>-eJoK> ., toUic-h ~U> an 
(Xhh^rQenoent of re S i/Sttrrs Qnd, ~h Known. QA u)hzpd~ stome_- 



cheats fore. bvictoe. Consist of fouA reAishtnee P, 

R and S } with o bediervj e>f emf £ . 

On pressing- Ke^, X<z_- ^xivpnomeieir do«o not skoio 

gnu def/eedton then poh^xhsf one. bridge Ja scud to be. 
bcdQnOad * 

Gcdvonoroeter vU not showir^ (du^lectior) tbes 

rOOQnA ‘t'hoJr no Cu^T^rd" C& f[owing -thvouotv the goJva- 
rvomeJ"€.r c*nd te?L*n*»n°d S < 2 *nd D &su- ah y the Sam e_ 
potent: i aJ * 

Thuus fbr a. Jba tanced. bviohje. Vs. = Vj> 

[Tow hie Have to f-md the. Condition Jt>v the baJenced 
Coheahstone. bvndge * toy this bg cxppl^j-nj KVL to the loop 

AD Bhi - 

. IvR - X,P =o 
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OY 

x,p 

- 

Ix R 



— © 

A 

‘“a- 

KV L 

Jbt> 

-Hre. 

Jtoop 

BcD & _ 


IjQ - 1 

•a. -5 

- O 




or 

1, <5 s 

1^5 




— © 

yVuw) 

e^jUs^UcrY-) (T) 

emef 

© 

GJ0. 

(T'- 



X, 

~ 

R 

<— 

■S 



P 


C>v 

P 

- _R_ 


Q 

-S, 


*H^aa ■e-Sj’uxott oto 9ive?. -hKe Corned fiovi 'fev -Hoe, beebnceof 
Wk^ocrs-n)vi(S„ bviot^e- J 

TK-uA Ljj +he v<*jH 0 oj +he P o-od Q cvnd -Hae rea-dance 

R koowv) -H-,en unltnown v a d,!>fem«. .s Can <W.lw Le. 
CcJcuiocfed . <f 


Meier Svicfae - 


^,w A b s J^ ; W ‘ ,V£ i a 4 

I"t Con^i^i ok C\ t-olYC AC C^ya&tatrior) or 

margon.n ojj 1 meder ixm+h ond ok Mnifrm o-f 

Cvt>£©-seciioru J J 
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The ufire oLs Afrefckeo) befwe2-tt Hoe Copper shops 
on ck. h gstj •z.ovvtpd uoooden joocksipI , Ap noeHer -sccde. uj, ctUo 
-jnTHd cm Hoe- t /^oocism . boc\Ao} . p(VuHUJ. do Hoe -Le>ogHo of 
\be wire * 

TTSeML LlA OnO-ther copper -Artv-ip f'ldted 000 -Hoe wooden 
bocucd in ordeA. do porovide -boao g-c^p-s H .sHop-s- Acrc-s.s 
erne- g-cAp , a box R wd m anoih&r -the- 

UnJvnoKm reAiAHnce A ctre- Cormecdecl.. 

A jole-e-^ C CQ-n be sXioled cm -Hoe bHiol^e wire. 
One derm'med of -Hoe pHvsriOv-riefer G ~u Cornee-tecJ. -to joRe-g 
C cvnd Hoe o+hey do rke. derrnmoj I> - 

TPe pcA\ Pve. pole of Hoe bocbfenj_ ET J-A C_cmnecd<e3. 
do dermlncd A cvnoj The negadiVe pole The bcHepp 
-do d-eAmi m oj C Hvnu^H IRc.^, ^' 

WevKiV^ - 

-““ 5L ~ CloAe . Ic-e^ K cmd iodee ond AuJrtHde YesUHnce 

R fnrm YeMSHriCJL box- Adjust Hoe PO-si-ticm xf joeCe^ 
cm HBe wire C H e >3 wktAjz.. cm ptess in, Hoe. 

aodvQ-nomeder ikouw no de^ecd-i on • Slote -Hoe len^Ho A-s> 

C - JL ) c>^f dh€L wire.. Bonyd The. fengdh Cc ( - loo --*-3 
of -He wire • 

Mow A. >> -I he- bvtolge A A bed-oncer^ ; Hev«-Jo re. ( ^ccor-oLlo^ 

dt> ^K^od-sL-porie bviolg-e- principle.- 

P ~ R 
Q S 

IJ. r Hoe y-tAtiHna per Ge nfoo ede* {.ergHo of- Core, 
dhen — 

p - reiixdance, -Hoe /e-njHo / ojj uj'ire As - dr 

Q raHvfance. of He JxrgH (_joo-x) off -Hoe wire 

sc - (loo -Or 


ov 


So by." Rnowrrig 


(Boo 

-T)y 

S 


1 00 - A 

-)** 

s - ( 

v. JL 

} JL «nd 

R we C 

lA*-\ Cot 


o 

o 

0 

o 


o 

{A} 


o 

3 

'J 

o 

o 

3 

3 

Q 

o 

' ) 
a 
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C hcOxOC^eA^bics ofy rrcm^n'hn urire, U>kic.b> rsocUc«_ ^Jr 
3uH«i=k- for *oeO<Jin^ § .s-ta-oc^xc* re&v&hanca.- 

CO Louo -t Ccc-^i'cj e-v-u^ - Ojf re->> i^-to r>c.e. 

C'O H )^h VcJux_ ojf of rnecJ-«je^ oj MargpoH 


Coi_)c.uJocfe- "Hoe_ C_tAJV5 i ue.Y\h' cJrotui^n ^V\n> baj4«*i4 

P^od* Lr> riejhoovR. ® 


- 2 .- 0 - 


R, =. 1 -n_ 


Rx- 5-n. 


—■ 4*-^* 


R4. - 2_-n_ 


Tbe. <^\\resr\ c 1 VCum~ t Cati be, reoljftst^-n oa ^Jver) belou)- 


W-t^uL. R1 

~Rl 


R, ~ 1 JT- 


R r = 1 n- 


- JL 
“4- 


>Rx= 5JT- 


k^l^aj-xbovoe, -bi bobrnGod 

So -fbeAX- £aoiU be_ no Cuvrevyb 
L-n -fbe. T-'eAiA'IcinGJL. R 2 . c^cd 
vbb Gov't b>e- i/vi Ho draoon • 


■H - 2^0 


R-i = HJ1_ 


Tbe, voole-^vb" mk+qncfl- ^oou-lol be_ ±0 d 

P^K_oJXl\ C4r^b\ Yy\fi on ~Hmo -rows ook('cb CorvAi^-b o£- 

3e*ue£ Orrnbin^on ojy R ? a-nd R s ^onc! r^. cv^d Ra, . 

A- = -i— -+• —i _ 1 

R. 14 2. 2_+4 ” 


R - 2 . _n_ 

T- ^ yL - 4 

* ~r 

I - 1A 


2_ 4 
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o. bv-jolge. -fke- nuJJ. pcrirvb X& ^uunol ocb 

rjeX^ Q cAA^i^riCJL. ok A 0 CnO "brurn A- 7TV <3 re*t&Wn Ca_ oX' 
o oV° . _ _ •. _ ^ t ti ___ lit . A LJ ^ 1 _i. _ . Pi 


LI _T2_ oA Conncc-l-ed ’ro p^alld, udfb 3 , +V\e nu.il 
poi-yvt OC-CUA^, cch 50 C_m -j^rcTno ,4 . J^-€J*irnolri€_ +he_ Vcdixt, 


Sol- 


R cmd S 


1ZSY 



X-ya null porrdh Cov^cb-K^^ Abe. bv-idge. Ga bcdqr>02_d . 

So b^j CLppyUdvA^ 'fKe_ CcrnoiA h' crn oj- bejanced U)h&cctslzirte. 
bbctae,, u ** 

° _R_ - A =. Ao - - 2. ^ R ~ _L 

S loo — X loo — 4-o 3 JS 3 

Tk«_ Cf| i>m vraJje_nir Y-eAl'S'K*vtca- . 12. -H- erne) S in p<:\->rc\lAid 

^ - XL 

i*2. + S 

A tjcun -}r\ej, Akx_ Ctrnd-t fi oyi 


R 

'12. S " 
J 2 . + S / 

R. - 


_ So 


1 2. S 
12. +S 

12- S 
12 . A S 


R ^ As 


12. 4- S - 18 

S - 6 GY 

R = A 3 z § 


R = 4 
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Pote.ntiomc.-fc.er - 

Pote.nftome.fer Jj> nn QccuAoJe. tY^hrunnent uAed 

4d OrrripQJ-u. C)4j CzLU , to rr\Jl£\AuA& tKe. e.-ry-fe o-fr Q 

C.eU on pd tented oLf^-e^nce E-etui-ccm tinro pcrmfe. in Qn 

eJeetvi’coJ Cure tub QccuArvteJy • 

Prmcip/c - 

pofen~ff0we.tr Jh bo^-esd cm the ptnc/p/e. bhccb 
pofen-ficxj drop Qcvt>p qmu pontiovi oh the. tAjire c.fe 
unlfeirnq Cross. - secton Isr pv^po/tb’onoj -to t^e -Xem<ph oj- 
thc\f portion ot the hjke eolwn q Comdfenh CiiVzmt 
■^Ioiajs through the. K)ire . 

Construction 4 WarKlng - 

A _ pofevh'ome/'ex' ConAiVt oj 1 $ y(ond L/myWo We. 

0 jj' Or Cxjrv^ferfe/l •> Stretched cm Q. ov coders board. 

A metev ACodfe^ dt /b'xext on the boa^ paJ^cdle] Jv the 
lerrpf'h oj- the whre •• 

The potevrhomete^ oU provided iv-'ith a jocfc^ JT 
to ith the hxJjo ojp Ullruch ? the C<nnttxct CAn h>e mode <=cf 
a-n ^ point O^- the Ooire.. 

A bochev^j E vlA Cormect-epl a\ cross A and A. ^ 
aofech ien^s the. CuA^ent thvou^JK tke_. bre OJhJck JL* 
iTept CcrrvitOnt b^ losing Q. rkcsstcch * 

!h^ circuit ~d CoJdjjd Qn tfUA) IIoAa^ Circout- 
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SiAjppoie A ornol P ahjL -Hoe area of- Oross-sec-Ror) 

qtoo! T€4,U-tivl hj^ ojr -fhe. Yr)cxtesjcJi of +he_ UoYre J '-fhe-n 

Res tis-havt c e. R - ^ 

A 


6 o)^ML- x =• 

X CuJ'iXje-rd' X 
oKm 's Law 



t-A^TY~e_ 


-H'viLAn 



6okeAX- V u£ -the, po-p<sni!aJ Ju cjl. a crass 'fhe t-o/re. 
of JjttjVn A. «, +huA - 

V - X R = XfX : KX 

^LjkiAx. K r ^ 

H-ence pot-en ftoJ dx ^casly^cjl qotos.5 po/Jicnn ofr 

pot-eyvbiometer t-oTre. JL& olxvec-H^ pyopov-ttonoj j^d Jjuoj^+'b 

of +be wfnre of' dt'hoi' po/dH<m. 

*K H-€A£- K ~ JU CjaUjuJ poterTLicJ ^roollent i-*-- 
foJU ofc po+eruHaJ M'ni't Ltn^fh cjy Hvs_ urnre. 

* S-evvM^m-^ of Ot pokiniio^diLr c}-tp£.-nc)3 err) 

po-t<rn4rioj <^ T c*.cU e.mJr . +he_ po-fen-tipO g-rt\dU-er4" of 

O. vcrt^Y^orricj^r' small -RKcm -fine- p o^-en -Li o me.4 i eir 

Jis more. s-e-rtij-tive. omol more aecuAjoXe-. 


V ot 1 


o 

o 

o 

- ; ) 

o 

o 

D 

o 

Q 




0 

o 

o 

o 

o 

,-"K 
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(A) Comparison of EMF's of fu>© Cells Uiinq 
Pofty\^iomci tr — 

_ Po-s-if-wc -Lej^mni-ncvJc, of -fr>oo CeLU, cvp e.vnf Is E, 

^ ^~' 2 ~ e oj-ul. be Ce-nrt pc^xJZjol 3 are. Connected 

to dbe. i-eAm’mcU A and neqcdnVe. deWmcd-S are. Conneebed 
ir> JQcbeg fb-vouj^ Q Woj Key Kz and a ^vanomefer. 



Nd ™ ke-% K, ab cWd jHd esicdlUE a Poi&niicd difference 
befto-een fKe. ‘te^m’jriaJs* and B fben by. closi-- * 


Kz Introduce. Celt of emf 


P; m •-fbe circuit 


'3 Kc 3 


N/o^o dedeMnine the. null point J A coj-Ho the kdfc> of 
jockey- -t#n£ ^nuii point on f^e coire lb cd length, 

1) frvrr) A -then r~ ■ ^ 

J Hi ss KX, 

uoK iu~uu k Jb -bhe, pote-nt) cjl ^ycxdient of u>ire . 

O £irr) m /[<Vt}y ctH ofe emf Ez Ja> introduced. in the CiVcidP 

pnd c^gabn Ault point Jf ob o!eierrntned., xf JUmth 
of -Hva null point finom, ^ Ja then ° 

£ x — K <La^ 

T^\-e\j2_fo r£_ n uoe. 



Hcnce. toe. can -find -Hoe radio E, j Ex 

: ^5r ev> lf fJ 1 or)e - ceil Jj> Known d-kery -fcbe emf 
of orhe-r Cell Con be. Knouivi ^ 
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o 

3 
3 

(&) J>eterm‘imiior> o j inicrmj resisWicc. of the cell 

Tfte, ceil ookose LntemaJ reMAtance 3 a to be. j 
determined M connected b the ievmLnai A of the 
potenJKometer acroAA a resistance box a. ke^ k 2 . 

O 

o 
o 
© 

a 0 

0 
0 
.0 


y ^> f-MYAt close the k*ey, ^vod *btcxtn the null point* 

U> JL t be the.' JbLn^h' of tW rtuJi pcntit fmn ) 

termincU A then - „) 

E = K lj (pok*/^ X, = ) 

z^> wken Ke f Kx. 3 & closed , the ceil sends Cunrenb 3 

through T^l^tsnnce. box CB ) ■ ) 

v JlA the teA^mincd pohcntioj eti f^rence omd null 
ped-nt 3 a obtaxmd at jjmgth la_ , then _ > 

y = Kix. (joh*r*- x r ~ .O 



A boJpnce point Con not be obtained an the enre 
,'JL j-u e fcJJ of poienttai ctionq the potentiometer 
l D. roll .lA^JLexx than the emt 


ootre o!3l to 7 dhhm ceil 3 a v XfAA than the emf 
thfi ernf of the Ceil -to be bcuonced* 


o 


>j 


Thus 



3 

3 

3 
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Kviok3 -H\cd XXiL Im^CJa.'ncd rR&Uicir)CJL Y of C\ C OX of- 
<s~rnf E- 7 ujl^yn a Te^,t&i-cmc e R J_A Corm^cXeel [to jJ~s 

circ tui Ja Xtv-en by _ 



TKl^ bcj Kvnoto'rn^ IbeL V'oIujl of 1, 7 Jl x cR ^ | 

t-oic^moj YeAJxtanaL r of XXe Cell Cqy> ke oUJ^rnmed ■ j 


difference between voltmeter #nd pcUniiomehr 


S.R 

VoIXvrte+cr 

Po+e r» iri o «ie.f c>r 

1. 

XX s reAi/S+amce. Xa 
buJt 'f-i-nite. 

Us aIayi cja Xa ivijo vo Xs. 

2. 

XX c^Yqooc, Soroe CimreYvt 

-jVenrY^ SotAu, of eur)-§ . 

| 

XX cbtyeJS Yiot oljrqto Oy\^_ 
Curran-t fxrrrr) d-kz. Source. 

3. 

X-ts SenAiin\/!t^ Xa Lou> 

— 

! 

Xts -SdnAn-Vi vXy X& K)^K • 

4, 

IX J-A 1oaAAcI cnn ok.j'lfcfi’ori 
wuJrbx\ . 

“ ...— • ■ — ■ - ■■ j 

IX aA kovAeX Cno yiujU 
oU-ftedcm woeXkcX • 

5. 

TXe pdfem-Ha] d'\ffeYer)ce- 
meaAUYed b^ XI Xi lesser 
Xkcvn Xhe. GcXuaJ vcJlul■ 

Tk^ pcXenX/'aJ difference. rneamYeci 
ax Xa <2^uaJ Xo ctcfual 
Voduu^ 
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F~itjusuz. -o*. -pto4^n4iornet , er' oo-i-Bo A c.eJJ» oj^ 

jL V ctnol Lrtt 9 ^ncd r'-e^i&fariCC- 0*4 JfL - > r na^r^teurii'n 9 q 


po+erdhcU drz>p q cydas the 7'-eAi/Stoir Kiirc AG> • /V 

CeJU 60 k/ch majYtfcxAnZ a C^rnittfoot Ernj- 

of 1 -ox V <=fo vei a baJqnce. point at 6.7*3 cm. )emth 
of- tHe coiner. 7c> ensure yea^. cwtAcnt-s ch'QujY-\ 

-hnyrA 'YhjL. sfonctarc/ ce.fl , c\ %eAto* biatb ne^i/Mcmoe. of- 
£>oc> K-iT- viA pud" »*0 Se^ei eo’iH? it j tokich IS sAarfcd 

c.\ose bo -the. boJbnGc_ point. 

The. S'h^-ndooHjd ceil 04 "Hen r>ep]Qeed hu a ceil of 
i^nKnoom -erof E cmd hhe batmen porn* found 

8 2-3» Cjy> of tbe z^o/re.. 


2 _v , d-m-dl. 


6ooK-«- 


X-oxv 


£c* ) k)V\°d kA -the. Vejuc. oj E ? 

Lb) Uikoct doe& tbe Ki^k resUftmce of- 6>oo fc.xL kwe? 

C c ^ Is the. kajcmUL pcnnt affected btp +h*_ kioti resistance? 
(d) Xs the beJAnoe. point Affected by the. ivdeAnaj 
v-eij/St^nCje. oj +he_ dviver Cejl ? 

LO L-OouJd ' 'Hoe. rriefhod i^odyK In 'the. ab&olute. SrhtaJior ), 
if the driver Ce-U of potentiometer had an £mf of 
i V/ irvStcAol of 2. V ? 

(f-) coouid the cnrcud oorb kef I -for oUJ'e.rrnjnjnq v'-esuu 
£mcdl emj: (of the order of q fo^ rnv ) ? l£- -not. 


Kooo toitl vou nno 


the c IycuaJ- ? 


(a ) H-eAC 


SincA 


~ I -ox v 
=. E - ? 

- JU. 

X, 


= 67* 2 Cm. 

=■ gx- 3 > Cm 


= x £" i 


g7. 3> 
67-S 


xl-oX - 1'2.47 V 


£ = 1*2-47 V 
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■r 


Cb) TRe pu^^e. o-p Uon^ Kxfa\ r-eAU+anc^ cj- £oi>Jc_si_ 

^ *bc> ctllcK) veju-j Amo.ll Curferjt 'Hr^rvu^h -fke ffxfanon)tbtm 
U>Ujuo noovabLt Ctrrtoc4 UA far 0 farrr AKjl. bo}qruUL 

pcn-^-xp . ' | 

(S-') No, kW bNqn p o-i rtf not Q-fbecd-ed bw dke_ 

pr-e^ence. oj HvA^ re*u£+«rice ' * 

G=0 NO, dNn bcJprKLGL pc^vip sIa r&i c^ecieol bo dhR^ 

I Y\dtA_.r\e*J trc&i&f'c^nee. e>^ dbc dviv^.v' C_cJUt • 

CO N)o, -fke. raeJKod M11 not Myk ai the. bcjqrvu point 

Ujifl Y-^-t b-e_ obfajv^^ o-n Pke poHn-HoTnefeLr wire ijc 
tke ewrf o-f fa e d^vtr cd| -U I-etf m«r> +Ul. err>4 ol 

flmr crrkjCA ceJU ■ J J 

Ci - ) O YCLu 4 IajjIJ noi VOOyK far m^c^UAJ-riQ -ex-fre-roc.]w 

^nnaX< -e«nf i*n bW <Lrx 4 £ ; -fhe b<J<voa>_. P^rxf 

c^nll ke JuN: ^oJe ;ta bk5_- end P5 . Tb mocUfu ^ ci'racit 
^oe K^ve in Ui>e_ a .sm-foble. Ni^k re&i&tanc* rn seNe?> 
u3i K -tRe. oNi oj- ov. TRaA ioouJol olecve/PUe +ke_ 

CuA^-ni nn the poferbomeHr wire- 3c dk*. Pohnfal 
c ^jj e ’^ r!Cj2 ~ j Crn °f b^JL. Rjire Uii ] | decrease , 

1-p a pafervkomefcA. -the nw_iJ p©j-nt «dhe duja 
Pfa rYYXH i CcJ,s 0 f entf El W E v C*i™ecbe*| 

me Jfveo ry^YM^er^ ct^ • obtoCcn^ o> ^ defence.; 
p f * a ' t> Cnr) ' ar) °l 3op faorn bRe erxd /}. Fmc/ 

E "l I °^ c} 0=0 pOAl'4lOVl ttLlXl periri ftJ'T W 

'-C4J( E 1 * 

Hqc-o 'fhe. S£rt^)i ivitvj pf a po+’entiome'kr irxir-ep^ed ? 



6 
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jgojt (a) L-ei" -H"ie- po+ey-vh’^ ^ro<x>t< esnj- b-e_ K 


\* Ej ~ E-x 

= K X12-D 

{ Cells CoioneofeW in 

1 


\ oppas'iE-e- roannef 

cmc^ E, + 

- K X 3>oo 

1 Cedis cm»j 2_ Conceded ' 

| . 


y ivi -St^ppov-fnin^ moqnner- 

So HnoCt -§i~ 

Kx 300 

t=' _§L 

x 

E, - Ei 

K x 1 XO 


/\/otO a^pp^Aj CvrnpOr^YicIo omcl 

oLivjidtndo - 


(E| -1- Ex) + (El ” ^• 3 --) 

|(E, + EO - ( £« -£x) 

Ei JZL 
? "F - “ s 


5t 2 


G) 


Dr 


ETx = i E 

7 

E, - ~.E, - K *12-0 


| y E f - Kx 12-0 

E J - X 2.] o 

H-enoej nuJU pomi foY E, oytaA'n&cl cut lUo Cnn. 

-ft TEe serv^-biv'it^ <yf po'hevi^t ome.4cy Can Jbe incm4<w/ J=>^, 
no cre.a&mg the Xtng^Hi oj- t\jire • 
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r 

c 



1 MoyK G.ues'tions - 


G).L Slvow, crvn q ^rccpK , -Hse. v^olior) ok r^+ivt-h, 
H:^rop€A_od^jxJ3- ^ov a. J^jpi'ccxj serniCov>Juc^ro"r. ^ 

C bet hi 2cix ) 


<Sa. TTxro wWeA ojj esju^J Atn<U+,, ol Copped cv™| +he. 

O-H^ev V'-V.r^YMn k,v<= +Ke 5qrn€. oklcK 

UJ1 Y<:L -plvxcke-Y ? 

(All LocUe* 2012^3 

Q,a * J ^ & jf ine ojj ^ Conoluefcr. co^+e_v^s sx 

(All Indio 20ix) 

Q-U. 


A cJ,Ye r-^A^Y^ 8R b m { ^ -Hvl 4 rfn o-W 

* C^l-ircle.. u^kocj- ^Q> -H^e. e^eefive ■ T-e^>i&hoT 0 Ca. ho-h.wcn 'Vhe. 

(b«Jhi Xoic ) 


e-vds o’jy o. c=J^tr\e4''€r /\ ri ? 

A - r*vS. == 2_ f<L /y tx, 





«-S. Tcox> '^'tol sIcvU, oj o, ^ v&n OWL I 

4^00,^ -> m -furo c^^e^jL-nJ-^ ukxu<s ? cv> skoixsn i->n -A'%- 

=»nj Q=) . wKp- JJ. +ki rcJhi Ojj +ke_ TreiU-fenotA of \ 

*^hc4(2 ch-^O C^YrnWrY\c^J-iOYvS 2 
Ar\A. - Ri _ ^ j_. 

R-x ‘ 

y-' 


C DelKi 2 lo)o ) 


Q*G. TT^e fKr^, C©lotOc*d b<3*no)_s , om c\ CcoJdoyn r-£A)\s.|or 
r<^ S >re^n cvnd V^fo^ mt> e c+i‘vdu . Lo^e -f^<* 
McvJt^_ ojj- SJr S reAi^ha mCCL.- 

/w.= 25X1 0 V 4 10/ CA(I In<?/, A 20^) 

667. GjAtfe Qri expr-e^siern |or the_ yeiU+ivi-Hj oU a noetallic 
Gmducjro*' sl^uiiYYq. v>J^c \/a>u<3<Ji ern over c\ JLiwV)feo| rcunqe. 
ojr $empe\j?Jru>iJU>‘ ^ , I 

^ C belK< 2-oo 8 ) j 
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Q, gj. /\ p>Vu^6lCcJ ^UQYvtl+M 9 C^OC4^ol Lo-t-fh -eJ-€ G^UCcx| 

Co-odudiv.’^ , *1 unit 

pVu^Siccd ^lACYvH'Kp ’ (AM ItvilA 2.0© &) 

mg E’xplcu'vi Kou> eJec-hro'n mobility 

^=f P <Wuch>r CP 5 +^Gr^°t+^ 

dty^jlucjfo^ d-e exceed c*3r Corv&+ay^ poi-erifi 

O ) <xppXxed po-herch’oJ ^U^jl^ocjl ~U o-oubM a>Gyy-i£tcmt 

^<;vop€y<^itcVx. £aM Iv\dl A 200 <>} 

Q , lD A mii+ano. R Ciwed-d across d c^U ot 

’e-noj E cmd ivutewicj r^iUfcnnc*-. r. Noto ^ pcrkn^om^fe/ 
rrUJ^UAl^ +Kc PCJ-f^rvKcJ dA^’^^.'nca. b-eil^-p^ 'M' nJL '^ e ^ IV ^ 
o]y 'hhjL- oOi V- coaJ^- -H^_ c*pre&siam K ^ 

°b £ ' v ^ dR - o-ou xoio.k.h) 

Q. 11. Jw cm rvui-tv »jj the Uiqnon^ 

len-3+h Ac ^6 X ? K>h<d~ (aj-ouJo} be- -fbs vdux. 7 ujKjLm 

HvfraoUuyi ofc W <nck/ bvM^ Urt«i A8 ai. 

u CAD Indt* 2611) 

Q. 1*2.. , Im a mde/ bvicipe a iuro Ye^Ufcnncju* R 

and s toWi Co^r»eof^eo| in -f-K*. ^co-o ’ ,cH Ve j?’ 

nuJU poW «> 4o jr*u^o oyvl eumd . U>h<vf- aA 

yoj-io o| R and £ j*, W idej) 

AyvS . - 2. ; 
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2- M®nr&s QutX'k torts 


Q*i A Oonolucknf op X. JU Ca-n'necMed Jro a £>c. 

°.fr po+e-nAcd V. ip -fW GWk oj) tbe. CorxJucbr 
^ finpka bu_ g*r*duaJlc, sbreicking k*-> jOzsLpi^oi V Carc&f«*f- 
haco unXl -Hie U U tn ) 4Tp^ol ^oL ekcirU^cvncj 

(AO r-e*i*temL«_ op d~he c^ducfor be ct^ped-ed ? 

2_ * Vou. QM. TT-e_C|tUTr-e_cA jbo -Sei-ecj - CX CcxOdctO Y'eAl&'hov Op 

r-^iAtctnou 4-“7 K. JT2- + JO X C3V la/uge. Co)I ecAl' crO * 

m kcx-i .sVvoiOd W_ AKe. ot Color bands UA«d 

JTo cocb_ Jtb ? 0 

OA^-te. At-o o cbcOtAcd£V)/6>Ac op mnQmqni■*'1 t-oJOck rrjetjc^ 
-Scot-xbk por rnojcj-ryg Af^rjolcOco) r^lAdn>0C£A. 

C Efr'eJ Ivc 2o 11 y 

(S(.3. TRe. -S-ecjctence op ColoY-ebl bcvrOs )""0 +uro Ceu^o-o 
reAiA-fcor R, and Ja 

C-^ ) ? C-jv-e^ex - ) ? b> )v_a^c_ 

Cb”) Orange. , blacLk , 

FAnd fbc rccbo op fkidv r^WantJLi . 

(_X>c4ki ^) 

& - U. . JD-ca^ v<g. cvo 

G^ej^rchn/5> m a 

4 r> vru^. 


Q-S. XeAjvc an 

Ccrnducirr/ !r\ 


e/cpcno poV olrip^ vedoctA* op 4^>o 
a Ccnnduefor in ^ 

( X>cJhi 2 . 009 ) 

xprcvsuno ptrr -H\e_ CuAAfU'vf- cbmi'itw op q 
°£ o^ deedywii, 

C^O IriatiA 2 - 008 ) 

yok AAc gi^ev! n ye^iA-brA., eo,ck o£ reAt-6>taocc_ 
V • TT\x^e p^'r<St Connect-ej=J 4~o ^c> mi-nimuro 

po^ible. v^y+anaa.. in +-k^ Second C^xie ; fkej<e_ cu^_ 
cx^ccvn Com necked cUpiekfl-veH^ fo get ^ppOmurG possible- 
r^i 4 +ancfl. a .vnpkie. kkc V<^Kd ^ mmWltf) 

VrJuM Ovryj vrio^imuno veduxo a|c T^- 0 |A-fcnnCfi. s c obtebned * 

An4 = 1;rlZ C Mil JnoUa 
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Q, 7 , pyi C-xpvei4\bnn 4rk£_ rYAUGvi'bj °|) c< - 

^oncl C^noluchrf v ?n "tz^-rross c>-^ "H^e. r-eJQX ®cf-iori ;bim.G 

°j) alecKwvS. (All Ine (,; A i0#g ) 

Q.g. U3/w4e -+W- m^sd^sjLanr^ rGcd-tCm L^4pj-££n Motsilll^, 

Omci cslrijft VeJcO’K\ cW^K^e Cc>a>u*AA rn <=S CmlducW. 

M qm2 _ ^Vm 2_ roobi U3 cLo>^e Co0^u<A2> Y^pcrrk)bt-e~ fjoY 
Conduci-ton eJ-coivic. CxOvVcuyL in (p } dechrd^e 

(b) P-o ionized 3-°^' / ^ it ‘ , \ 

' 0 20 CC) 

£}.g. JD-e^jp-TXJL_ -Hve- 'Gi.'jno cGMrv&l'Hj ^ Tnx3<3lL,c_. 

G^riduchrr. £>-e.oluc«- +K^ 'rdcGiiTr) Co7vo«<J-in<J 

cptua&)4^ (I) c '^9 'Hvc- COnciujctlvi ty (cr) LGel. Oroduc4t)Y ? 

ujKayx sJUojLvicl ^dcl (.&) ~x2> <^pl^U 3tj -U" * 

t-E>«Jk/L iooc) 

<3?.lo TUr^JSL CjUU em.f £, 2 . £ P-nd 5& Lcwiv^ informal 

Y, zr »wol. 3r 5< va>lj«Lb)e Y-e^S-hjnea, ^ J-* 
Skown in +he- Find the- ex/>ir€A4i-UY> 'tk*- 

C^AM-xvf* Plot cc grap>h £oY V<vu«hcrr\ Ww 

R - . t A/I Tno6> Xolo) 


sie 


se 


<•> 


-vy3vv- 


Ayv2>- ~ 


4-e 

CY-t-R 


Q.ll 


/\ppXCj iCurtiKkojj k Laws. *ta 
-pfve, y Loop PtC&P* omd ACBQP 
"to oUJ’-CAXniioe 'flrJL. CMJihLrd" J j ? 
J^_ ond 14 in < B\4_ 
rYeJh/G't> V-K • 

lip 2 «o) 


Ayv^» ® I, = - 2.>2.7 ^ ^ ~ A 

X3, ts 0 * £ A 



t X 3 


R = L0.~n- 


o 

o 

o 

o 

Q 

o 
* ■) 
G 


0 

0 

f) 

o 

o 

o 

3 

O 

O 

o 

o 

o 

0 

G 

. 9 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


160 


r 


r 


C' 
\. - 


r 

\ 

/-■ 


3 MarfCs Questions - 

Q-i Tne_ r-eJcc^ctiicro J6. rru_ -B\£ -jy-tJi. «J-ecjfo-ur9.s 

c =^ i V+ lY ^ !y 3 a c<noduetov. Hooo ^ dV r-docked eft) 
H\/_ clv-ijjk vdodiKj o|^ jr^JL eiechroni ? Use- 4kA-i 

rdech DO efo obducG- ■^Kje- e^pv^Vi) Or) 4rt>r -Hax ejf C-KiCPlJ 

r^uS-Hvi-f^. o-j^ +K_£_ mcdcAjoJ. 

£All Xnotia a.o |>3 

G^.a. tOAjte. roo&htuYi<^'c&J ^-tl&JbicnO j^oY -bkz- Yjtii vi 

c\ 'hoafe^J oj on terroA rdaxcdicrn 9 mnnkcD^ 

^tnoi moM flno) nkaAge. afr change CcMJ^eAA fa 
^~ „ t^xploavS >0U^. +iv£- Y'-eAj/s-fnvTW rnde\J locyeAAgJ <=mol 
^r€mic©-rducf#Y olxcy-cxx&ii^ i-orth vise* ivt- -te-mP€Apc)^A>tjii • 

C Dei Id ioo 7 ^ 

-A • ^—- -fko- «s t -S-Ovjoi/^ -f'k v-o lAspk -fKjz_ 

2. -A. o-ee> i/^-tos- m -B-vjc- <^0 v-e-o oA -t-c-ua-i 4-. 


/V 

-«— 


“\6AAAAt 

•2 Jl. 


2>UF 

Hh 


■vVA/v 

3-Ou 


(esse aoic^ 


A ££r 


4^ 


2.-8 JT- 


Ar\A = o* g A 


©-M- A rvej|-urovK ofj v-eda-farA -d dorm ceded J-o q 14 V 
b cdj <•.'*£ o^ iwf-eA-moJ mi&fnna 6^ i jl skoiA^n 

L"0 "H-VO. -^10-UAJZ. • 

(o ) Co-nopcAde- -fkjt- ec^u-Av<d-ud" iA'ha-yvtLa- ok -Hvjz_ TuittfOYkL 

V AG( \4^. 

(case 2 - 010 } 


(fc>3 <3 bfexi YY. -Hoe_ Vo1+*=*Q^ estarops 

M-A_ 12-0- 



/W>." (f* ) R^ = s _n_ 

0=0 V A & * q-v 

Voo r. 8 V 
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Q. 5. C oJc ui<5ofe_ - 4*V\e vcdun. of -f-Ke. r-eAt^4<=*-nce_ 6A no 4he_ 
g4v-cr\ cArcuut f So -Hood" d-Vs-e. CjxWtor\£- ’nn “Hne. o^mxdit: 
JL a> o-'l. A - tAjlvx} gjouJo! i>e Xhe. pc4-em4i<xi 

b-chxi-e^jo ponois A o^nd & 


o 



^/\/| Irsdia. 2oli-) 


A-tvi. R = S -o_ 
VAti = ^ 


Q 


O 

Id 

o 

Q 

O 

/> 

j 

o 


Q. 6. £>yqisO +V\e Cu ttouu t <3La^ ram of cx potent ioTne,fer wKi<4i 
Cavo be u<ied Xd oUXe^yKmeL Khe. i rttesixrx) nedAfar)<u__Y 
of ex qi'/en c-elt of- £* Ehpled*^ ’brief Jw Koto 44e. 

i-n^vneej robUtance. of +Kc. CeJi Xv o^t^m nrLAjsf? 

(I>dKA H»0, C(iSe2eo2) 


Q.7• LOA0e enny -Ha)o feeders cm 
of- a cell dLcpericlz . 

TKe. V'ea.cU'o^ ovt c\ voH’roe4er ;l 
LoKuo q d-eJi Ja Connected 
aCYQXS Jc4" 7 JU '2. -"i V . L0kf. >0 
+be Xe^voVmoJ^ of the c-eli 
cxmx. oJts.o connect -ed do <X 
te&i&dcnncjL. of S jo_ ci£ Abotxm 
IrS -fi’j. o +Ke voltmeter readinQ 
drops to 1*8 V • Find 'the. 
irit^ncd re$j ztomcc. of the. cell. 


r - 


Q.g. s4ode Klrckoji's rvJos, of 
in c\a €Jechdcc\) rudvoorK. 

U5tni these. rule* cd^kr-mine 
the vedux. of tMe CUAtend X, 
m -Bye. v€-r> njedt^ovK, 


AwX = 


X, = 




1*0. A 

2.00 7 y 


ookJch irdernoJ rest stance 
- 0 - 



(All XrteltA 2,©!©,) 


cxvtAnl c*ed vol-fcx^e 


4x. 


2o 
■wvw 


40-0- 

-VVv/VvV- 


4-oV 

—| h. 


y x 


x 


0 


SoV 


-vvwv— 


Q 

O 

o 

■vj 

O 

: ) 

o 

■ ■^"x 

O 

0 

o 

0 

0 

3 

0 

o 

o 

43 

o 

0 

4) 

A 
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c 

c 

r 

C 

r 

r 

r 

C 

f" 


£ MovKs £ - 

(S-1 (°0 s: + oXe -H>ue_ to-orKj-nq pvAmople^ of- c\ pofejrvh*om>e_feY". 
4>pqio Ck Ciq-^uj-t otl <\^r°inn :£p CerrnpahJL emf of- -/too 
pAjiDOA/j Cc_Us. 2D-6AJV& -B\s_ fot'rouJq Ki-e_d. 

(jk* *> COlvicK r>0o8>e_d foY* po-f-er?ftDmeloy" ^o)*€- 
iwcj 60 k<^ ? 

Cc } HO(aJ Ca-h 4-Ke_ ^eva^i-H'v'iio of c?. pofenfr omelet t>e_ 
[ncrea£-ec^ 7 ° * 

Cease 3.©o7,2-toiO 

2 ‘ £oovKi-nj pvicip!e_ of e< pcrterjHorrhfi'e.Y^^ 

Xv-\ c\ po^vtfi orncfeY' , a Cell o£ &rr\$ 

i-2_ v ci loo4qnce_ pcnr\P oJr 3o Cro. ixnjlk 

°f "Hm 2 _ Lome. Kioto fKxA Cell ii reptatW L>u qnothaJ l 
C- ell of orttcnown e.rrf>. CL-f- *fKe TaJi’o . 

-ejon^f of fhe. K>o cell -a i:s , C^cUaJhL- 4ke_ 

df jf^u-nce. m -Hxe LJanu^or |^na4-K cf fh*_ Pofenfowefer 
ootve i -n +Ke -Hoc cp&ae 0 v u 1 

/VvS. = loom, Ci>cJKa 2LOOC ) 


vS-f-fJ'e. 'Hms. p^j-nc^ple. cf Ooov-Klvvp of ex to- efeA_, 

Xm a biddge. tKe_ null po'iwf Xi foemol 

aj ex oUAfcjriCfi. o^ 4o c.rn frrrm p\ . <% Tre&iAfance^ 

of, 5-n. Conn-ec-fe^ m j&e*M64 oo'rm S f'th e. nuM 

p>oir~Lf OCC.IAJiA oJ~ S 0 Cryj fyxn-y) f\ • c^rn !"nC, ffe_ 

VoJujl. of R, Oriels 
Ao. 4: rr 




R - 15 -jn_ 


& - lo _n_ 


C Xoto) 


fkx. kLtVckcffs LauoS. . 
me 'these, rojes o-nc} corite. 
i'hdL equation of frhrvL Unkncizr] 
CuJ'iAfi-Kifs in fKc. lorq-ncK^s 
of fKe_. gxven CA-rcuit: ■ 

(Aft Wifl looa^ 
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6b 1. Old of turv buJJos. mixhXed 2-SUJ and I 00 u 0 ? cohich has 
'hdghvc resistance ? ^Ve reason - 


/W> - o-s OaJ hutb 

St, 2. Turv rooJte\JaJs, Si o\r>d CU ? Che Coded f~rom 3ooK to £>oK. 
ootajdt laJjI) loC fine effect on +KjuV resistivity ? 

(St3. A wire resistivity _P Jus stretcher) to dottle !hs l-en^Hn 
uoKod" uoiIJ be its new r-esistivity ? 


Tioo Co inducting tAjires X Ond y af Same dda meter bV 
tviocheJUcdU, clajl Joined in seuJeS across cx bcdtery. 
"Ij 5 +be number obuosJIt y etectronA «n x is tvaicc thajt 

Lin V, Jinol -Hoe. ratio pf olri^t Velocity oj electrons in the. 
fcu)0 , Vires. /VrvS- Vx = _t_ 


V v 


(& » 5 • /\ Carbon resisfor is nnouJced in CjdIoua. hands °fc fed 5 
bhek orange Grid silver. GJhet ds -the resistance and -falertncc 
vaJus ok the resi&far ? . ^ 

w ZhaS- Rt 20 Kil tin/. 

CSb£>- A Conductor ojy length 'C connected to a <dc sous.ee 
of potentiaj W Tfe -Hie length oft the. Ccmdactor is tripled 
by gradually stretching it 1 Keeping V Constant then bou) 

6oi)f ti) drift Speed cf -dectronS in') resistance ofi the 
(Conductor be affected ? < N/ ... t 

J j Ans.~ Cl) v d , CiO R --9R 

©..7. Explain the VQAjccU'on of Conductivity co-i-Ha -tem pc 
^t?r Cl ) <3 metallic Coriolu ofor (ii ) ionic Cxrnduc{oYS 

(Sb 8 • Hok) c42eX d/ujff velocity d}y electrons in a moJ&JJic Loire. 
vewy uA fh the. rise. ofc tcrnpehajicks. ? 


3 

3 

D 


"3 

J 


o 


*Q 


o 

o 

o 

o 

o 

(3 

o 

o 

o 

o 

(3 
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^•9. JKz. vcosj odL{ oy\ o jj po 4~cv-uG"cxJ oli^j'ej'encc. 

v UH-hh k.+n^'Ho L in H-kc ccu-^e. -tT\ro 

pofctatio-mxi-tr P oim'ol ©* is, ci>> sko^on )V, 
f'g’ GDUcl/i of -boo coil) you prefer 

for CcmpoMng b-uc of Wo pviw,ory 

CeJJs ? Give fc(x*>oy i. 


• C^UciAUx +ke twpvuUwL. cut oJkido the. re&.Vfa,** of 
R CtraducdvY kecomtj. 2-0 / "lore +t^, n O s rei^nce <U- 27 ’c. 

Ty VoUut ofj -Hie tcnpooW Coeffowt of reiU-fonce. of 
rK^. GsTnduc^for' JU 2 .M cfW f<-l . 

/W>. - T-x - 13 ooK 

Gl - II. Tn +bt C^VcLM-t ^ko Wyl )o fW, 

I | ■ , J <0 7 Soo-Q_ 

" n ' v £- ^fGvonovruU-er <2j vej> -VvW---(y j— 

-Ix^c+ian. iy fhe boctf-e-k-Ie^ 4 Qnoj I 

6> We ne^U^ibU, iy^em^J resUtcvnce. & J - ,2V |* tjzv 

fim<=) 'fKe v<xJuj2 - of five Ye^ii+ot' R. f 

'4yA>. - lOOJX- | 

j 

(SplQ., V-T ^af>W fbr pc^oclbJ anol sV 4 ^ 

^binoforu ok- W) rrueJedUc. resistors / 

.-Sk)Mn..in fi^. cokich ffraph 'reprviviis / / h I 

P < YA°oU_L>f Ccmo loi >o c-xjI i cnr] ? /y/' 

/C V _ rv5. . — ^rtxp K /) —- — ^ 

&■ II. y D -H OAX. ^W, n Wit®** each ofc y^UUace. r. TUu \ 
***-Jp™t expected & \ mum p^feU ^hncei 

la the Second Owe, «reie cwou'n Cm^tcM diWly 

-to w +k£ maximum puM,\bk rAUfarice. CoJcuWe. the_ 
rai^.o beJvjejur) minimum) ^rje/ maximum \/cJuM ojj yebi'zfance. ! 

/HvS- - -I- 

r™* ^ 

Electron* ahc. GsnJunooously ( ’ n mcrpior) u>)Hun a Conductor 
but fk/Ac Jj> no CMAAsnt In \p Unless Some. Source ojy 
pjmi XL ojppMed qcmsz XJ~s ends ■ G\v^ r&atf). 
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Unit - 4. Moving Charges and Magnetism 

Class - 12 th 
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4.1 Moving Charges And Magnetism 


Introduction - 

-- ‘ x-n H-K£_ sepoj. i&'l-o Oer^+-€o| r-e^UsL^A 

-PKcd eAecjbAc i-N omc\ ryiccanetisro ax IrHxrncHtXu reMod- 
He £>Uoios, H\ccH d\e ekcdht Curort- +H-rot^W O -sWigAX 
toijre cm<AeA no-taaDle U^ecbicm ofo t^e mc^ncit'c Compass 

ruudle. ne<tA die tu/re- . 

He oj£,o -ftownH HhcJf- tkx m^ne-t/c timHIl ~*j> 
cd)cine.c\ ta-naerdiaJl'i on Ima^ncooa c/Yde. uoldcW Koa 4^ 
5^94d oJvklmI citetfi mYi * /dre aA XY centre omd Koa *4s 

p/n-ne peh-pencHc uloA X7 dv£ A^iVe * 


_ <d> ^ 




/ / - 
f / /ocz. 


^ \ 

- \ \ 
\\\\ \ 


V. // if t~ ' \ \A i.\ i 

1 u " ; .V;;i I 

\ \ 'V \ . I 

V K" - ^ . 






Xt tUe dir<?c4ton\ tke Curre-tvV m tonre X, jr-e>re>oec) 5 
the direction c-k d^le-ofio^ ok khe m^nehd mecUe X oX© t 

reV^eX TKe deyedioo mCYeoAeA pn i«ncrecx?>\-ng the cuWtervt m 
the Loire or bdr^ji-ng the nrxgmeh'c. eoropcx^A needle elo^eL 

4d the toiire • , . , , . 

He oJc.o -jrCUr]c\ +hoci ttve LrcnO SpvirYled oirourrd 

tke toi re, , ci^Qnqe -IKfi-^nselv/es 'on concxY\tvi'c drdeA Xith 4he 
Loire cus Centre. fn +Ke p|e?rve peApertdac u4«va -to tKe uoire* 
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! U 

r 

c 

c 

0 

c 

|c 

If 


Mojtmt'&ic F/dd - 

—-<JL. . 

TKcl- vn^-nefi’c. J-j'dd Jla a ^paccL a^oi^nd Conductor 

Corona Ctave-rvf sr 4Fe Spac*. Q^o Uy}c j Cl vnaa-nei- in cok^ I 

J~f-£ m&kjneMc e^ecf Can i>e . v 

Mc^ryeJ- t’c -jpdd dA a vecfor ^uorx-h'l^ omd dun o4eo| 


‘3 


E> 


ftyte on a n?o^?n^ chav^e. in a wa^ne-toc. jdt Jol - 

. , Con^ioleA oi poAt'hve cloAVae 4 rviov-inc? In < 3 , 

i/Yujow maandic i,'d4 g, wi+h o° i/doofy VV Lei 4*e. 

cvng'ie bef-odeary v and FZ b*, B ^ 

J^u_c_ _4o i■jiTfe^.A oh DV) keiuo-ej&_n 4h^- rn CK - 5 wi^‘^^-- fi'dd 
prpduad ^dup 4 d modnq cha^ae 6 i-e. Cu^mF) cvno| 
wA^ndic ^'eJcj ^pL-eod, -five. cKa^ae p. -fKs-n expe^enciA 
C ' fjVviJi- , w/u’clo oGpejnoU on *Bve. -following fetors.- 



Cl ) TKe rnr^ni-K.oU -Torce F* <xbe*j‘e«ctol ku -the 

movmq cKavge U ol'.^ctk proporV,on cl| -ft, -the d mcW,-H,cl£ 

tke v Chc\Acje - 0 4 


F * <t 


C") TK^ +ke ^-orce i? ^ cW-Hm poporhWI 

+1. ST™f ^ vd0C 'd,, C 'd ir, a p^pen^tUc^ -h> 

T^vc d-tr6c-ho>n 4Ae rnc^neOhc ^idd^ 


d V Sm& 
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(JO m^ni + uoU_ op ^or <ul p* Jd> dtirec+ly pvof>or 4 io-»W 

'fr> 'fVjL M£vcjyV» fuole_* -op 4W- rvo^ruiFc- fi eJof o^ppjj^ol- 

F X S 

-S o X»*j Ccnrn b i y\|Y)«j -j-b.JL ^cbove -fa c+or i tx) e ^4 

F * J<%vB>s\'n Q 

Ffc^t K. ~<A o C&nA-fayif. T-hs v/oJooe- Ja fpirnd ke X ■ 


F ~ ‘XVG.S.m© 
F* = "U V ) 


B = _- 


TKjJ_ cjjLf^C - flfr -p Dp F Xa fj^e, cd4 reoliDr^ CYT>S_S> pYooluod 

op velod'Kj V cvn<d m^/yi&Ht ffe\d "gT ( XoXjcF Jd payXYidicLila^ 
-f-o fi-vc p|c\ ruo Covvioot nt vn.^ \/ cvnd G> • 

Xt-S ^lYec-fior) g-lv^n laj 4 Kjl 'rIq-vX tand Rid*, 1 * 


? = ^ tv/V§) 





! V"/ 

r^-aiv’x-S) 


Xt V cvnd £> q,»tx. im *Hxc- pjc\nx. c>p pcipes. i_ XKjuo 

QCCDV'obr^g do -Hvjz_ ' dgbX lwryd Fult , *Hu. cGrccdlDry op" F 

Cho pc^4iYeJ<j <TkaAgeo! poAdic-lo to* 11 Le. pe^tpe>n<diccUcx,v Xo 
dke- pfoivvc t?p popeA, UpurjaAds > 

~0y\ nsu^cxtf vely cbaAgeo) pcudicJfi c^UVeeFa^ 

oj^ fcrce~ ~F cSi) I Le. peApevvdicid^A. -ft> dKo plrwx op peeper 

<d©tADnu>OA<do. 

Unit - S X unci op ”3 Te^lq (T) oy kJeXer / roelre 2 ' 

Or AJ /F 1 rr) -i . 

J>»mentions off “S =• C m 1 A" 1 T 1 J 
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j O 

r 

] r 


C 


1 7es/a ~ 

TWiZ- moyrujh’c 4p'eJd B a pen yt|- »-U Sand 

'fo be 1 ‘t’e^la ij^ Cl cbdAXje. Cnox C&uJom b colule MOVfWj 

ccf cmg^e d-o a me^v-udic- -FeJol Go>+lo a. vedob-K^ * 

^ l U m /5 expebeyicx c\ ^oree op J_ Meto-hno cuh 'Hioi poind. 


G> - 


<T vs'\r\B 


2. o 


IT = 


I N) 


1C Xl rvy^ 


- 1 ysj/f’m 1 


F/ovtincj Left bancf R uJe - 

IajCL T.'fre+cb *H\x ^iV.si d-mcreT ( -five Centred 
'pyl^eX cyr id HHe 'T'f'vumb O-^ Jll^t !nav\d vvildt^cJXu Perpend! - 
cJcvs, +d each o+W Such +hod- +Ke $ r .s+ fingerpbytU 
-founds -Hoe c^tir-ec+icnn o-^ mcvgrvjsJ-ic £’eJfel , -fki: Cxmira.| 
<£vngeV pornd^ dDu-oPiAds TKe <=b rec-fiW) ok (zjeckne. eutrerrl 
CbWio-n He_ pc-^Uive change,') -fkx^ -fKe -thur^h 

rep/£•?> e ndc "Hoe d-trecHio-n ok d-be. b^rex enCP&benocxcl bu 
-Hoe CkaA.Cje of pa/cbeb, 0 ^ 

force F 
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A-y\ e* poUicle. ojs waM 6*G-r x id" 17 fcg is travelling 
at <m#fex ^fo a m<x#riMic -k\t\d tv)-Hi a. Speed 0 

ofr tXlo^rn/i * rTv£ Afreng-H') -Hxe It -^leld 

Sa O'2 T- CaJcU-We, fWjL ^oycjl cm +kt. o( p^Tdicle, 
and vJchc occelcA adion. 

-—CVi\/€n ihaA - FI “ 6-6SX | b /Co 

_icv r sJ . 

^ - ie -2 XI-6 X 10 c > V = €X Itr m/s 
F> i 0-2 T and 0 - Sio' 

So 'fkiL -^orct of) -Hxe ^ pahdcle no mojjn&hc. ^’e/d'-d 

F - ^vfislne 

F = zx FFxlo/'^x £xjo s x O'2 xSm 30* 

F - 3* 8M Klo'^N 


0rc\c\ accefeAcdi’nn ofc {\r&_ <A pa^-tick J_4 - 

a -- 2 = 3-2M X I tm _ s , 77XI0 i- m 

^ 6 • 6sr x I 0 


(xxmj4:e. -Fhe. epopy<-s.iton -^on Lore.r4z_ mc^ndic 
-fore*- ern ex. pcthMcJe, oj- cFnxg-e. moving ooi-fk 


^orex- cm <=*• pcOtMcJe, oj- cdnAg-e. ^ moving ooi-fk 

V-eJoodp V in _n. mi^xgpitd'o_ JieJd & • SUxxo 
no ooorfc; is done. -fKtA fovee. on "Hvc. cl'vnrjcd 


j§2lf Love-wf-z. jb-rccL- QcJrs aJdng "Hxe cUne-di or) 

pesi-pe.r^c^c-\Ac*Jr- do ol 'tY-ec-j: ion ^ x/elocj-bj <pf -H^e- 

p<A?cd c-jo-* • 

/V)n_e Hyia/l C Latfsx^-'z. j-oxce- Fd = 4- ^ S.) 

Rtt ' F J_ V 

fb'ru^ p^x^noU'tuJc^ cpU^plnoLon^-vF mcxsU^ 

k>H CMc^ajs_ OoiPi-hcJe. . — s . , 

(7 <J . po-vce- <4 cOuipRcxmjwcr 

.’ ,-'" Fj - F d Co2 go = o «*-*- pe^noUedaA. 


(aJ — o 


So Mo tAjovfc is «=Jome_ b^j Lore-rd-z- j^-oxc_e_ 

on pcu^jc-l-eL-. 
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Wosjyychc Force od a Cunrcnt Carry i>*ig C©y>duc4t>r 

CcrrUider C\ tcnCc o-k UY)ijcyCn) c>t)is- SPC-fiCrOcU 
OhXA A le^na-fp L • pie. slvxXI ctAAunne, one bd*oc| afe 

cWpi\^e. CcW^eAA (ejec^^rcna^) cu> Ir\ c\ Conductor. 

Ltd +ktAc CXhi r\ decf-ro-riA peA uriii \cdurrie. -s>o 4ke_ 
^fo+cd rundoeA ekc4«mA m OJ Oa nAl , cvnd 
vdodFg -Fke. eJ-ecixcmi is Vd • 

So +W ^orcfi. crvn -fheAC elec-from iA - 

F ^-(nAl> \5 x & [a^-nAle ~] 

Nok 3 neAVd Jl6 4-Vu Ct^vu-wf cvnd neVH dj> -H^e. Current 
<dev\Ai Fm (jO ,. TR.uA - 

F = CTaiIOb ErVd d-A |V5 -H\C. cdit'Cckitn'i ojj I 


_^ 


. -- •> 

IF = 1UB 


If ) — iiBL^nnO 


.. ,, ~7 < 

H«a<l L wi*4 a vec-ro*' oj- mA^nifu^e /_ cvoW tdfR cd/recHon 
towciAdz tKt CUWaent 7- 


Noit- Htuji Ja tkc extern a) rnc<jjn*Jic 4idd amd net 

ti'vt ^le/rl produced by tWz Cb9zAenf Ccmy/'r)^ Conductor. 

17 
* 



H€aa H\jl oOrecticw FKa F^ Fa perpendicuJai Ft* 4W_ plcmC_ 
C^rvFoanmg 7? . 

tO 9 - <0 or Ige kkiLn "E = o 

(id 1^ 0r Bo -Hw> *F m = IBL 

^ Ova. cdiYocdior') oj^ Fbrcc_ Coro Fe cpveo bu -H-ve, 
pie rriro g. 1 S Lfc^t bard Ride - 
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MqHp/1 \r\ a. Magnetic. Field- 

colour, c\ movi-o^ cKaAge. paA+icJk- mov^A in 
pnAPvXI-e+ OY Grj4ipOi,^aJ-l*-l cA < v ■€ C,4—ii Cr>o *+0 +iv£L jt) cxqyi 0+1 C ’ 

-£ieJd thsu^ i+~ doeA not ~fo JL ^ &Y\y nr 02 ^ ^ 

First Covydl'i'iof) - 

C&oktv^ chot\ae pardide move* oct vtjht Ornate- -to 
thkjL -^ielo! y 0 0 

-Suppose cx poA+ide_ ojj rnocM> m arid c/virjo 
*+, e_wVMJng m & ur>'i4jct-nr) noo.on.etic -Licit "& a} d<p bf 
ornate uttl^y velocity ~v ^ 

So +1\a -^orcjc F crn -tWe. chelae As <tojt to ma^nt-fi'c 

the. Id td - 

f^^Cvxb)^ g,v&sm9o 0 
So F - c^VG) 


TTxa.4 'fvncLs Js± ci] k/axU peKj>eno(iculo<A +0 +ko d/tVoc-ficY) 
0 + no&tfon ( annd the. <Wxg rte+ic 4Ve(o| fb .s. <0 -fk^ ckar<?e 
goi) / c>/e4c irl be Q c’irc iUoat p^cf h • ^ 

fri&t/L HHrc. •Aoycjz F prDvidfA -+k.<?_ y-eguJi >r-eo| 06X1+31 p«fn.| 

'forte fte c&ViAAsa 4uhr motirY) a Iona q cjrcuJo.^ path 

oir YO/+Jr(A V". d v 


rcid+ ua /- 


AV(t - rnv 2 - 

V 

y - no v^ 

nva 


«/ - mv 
°Mb 


* * ^ x /fs v x * 


X X 

V 


•A 

X X 


*, 
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TKjl 4dru> pesu cd o -revoli^Hon o-^ pojJhcJe^ i.s 

T - ^Tyv - XTT * wv 



V 

- / > 

V 



5 o 

-p - TLTtrn 





& 




The Q^n^Ucw. vdod-Kj YoiaJ: 

i*crv? o ^ 4W. pcobficle 

CO - 

2 -TT V rr 7 l 7 T 


co = 



T 


m 



/'Z&'iX toe. Cavi Je£, <fhod T and GO Joe^ nof aLcpeyyoi 
upoY) vp\ o d 4 m V +k<L poA+ide . X+ rmam cdj -ttvc 
cK^aj-Jco/ p^vttcieA Kcnumn -H\<l Scrmc s.pecu,jp c C k<Vipj-e 
( c X/m ") beet mow m tenth de^etxn.'h veiod-h e 4 c\jt a 
po ml , up 11 CmnpXe/fe -Homy" e_ircuJ<Vi_ purt\g in. -fKe_ 
.S’ayn^ JurrvZ , 


Second Caa£ - 

C a CknAje. pcvdicle act 

cm^v/e, 0 +Wa_ Xhp»v\ o' , go v omc4 i&o ) +z> Xi\iZ_ lYiaaruktic. 
^ieXld ) J 

Suppose Q. particle. op rnaw m and _chctAge <i, 
evdedng a rnngnjeiie 4hdd ep vdod+M V , making 

aoo onacpe 9 uri-Hq ftcL U direc+ion B*. 

NVovo v^c — VCoj c 9 Xa, ~tUxi ^ciatpY o V* 

Xke obrec+ioY') op *B omd Vy - vsfn£ Je> -hJl jqc-bY ^ 
V rn peApenobc cUoa. e?{.<Yec-hon bo & . 
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TToaA Con oU h cro Ccsrn Icxe. uAe o! do s-eJecd . C k<M..g-e of 
pcv?*L\oC^ 6p Q. pcij^-hcul OA VclOCi'Rj C O-jy <A beam) 
Co~n ■fcuvunci ckav-yeA movi-n^ ouifU oUspceojs 1 
Tk_e_ CXO-Sseol E cvmol & -p-e]cU ( "fUx.vc.4o *€. Se\ve OA 
vdoa -kj AeJecdor. 

^ OytJIm dke poa^fioleA ooj+U speed E / R> paAA. 

erode pkcico) "fU- v^ia^^ ike re^icno op Cmss-ec) Ridels * 


a . 


x 


X X 


X B x 



mm 

vm- 

T*~5T 

'Ey, 

r 


iifP^ 


X ■ X 


XXX 

Fig - Vcloci+V Seleciov 



(b) 


*• TTw> m^jHvool coca ernbloutd to j.j- HvotoSotO m 1897 
do phj2_PvA.Uax. Hive ckoevge -ft wiw Tain o (e~/rO ) <=>p 
eJecinrcnn* 

* TJX pAfncipk vd clUo emploM-ool in MeevA ApOCt^'mcde'r., 
COkXU ai A ftjLviCJL dkc\j“ -SejpaU^dM cKp v y L Q€.o) pGAdicJei , 
UAUoJ lij [ cm5 , QccovoU vyo -fo "fUenr cln'H) l ? c ie' J do ixaV) 
rccho. ^ ^ 


Cyclotron 

"TTve Coc(o"Wrni -X a no<30Uonc. do accdei'cJ-e. cUajvgeof 
pcuL+icleA #y ^ ternc tz> kXk eA£A9pie3>. X + laex EcrfU -e.ltchic 
CiaoH mc^wG-fic -^igJcAa mo Cordotv^ocbuvi d~o i-ncv-ecx&e. dk<2_ 
e-hcAg^ op cKoap^eol pcadicJeA* 

^5 -fX. 4izJ cL^ ci\,l peApe^oU clJ^ia. do eack odt-u-v. 
3o dioLOj CqJLUjoI CxocS.ee/ ^idds- 

uaeA dW. ^Gci dkewi dkei jp<^uea^ 
yevoludltrn op -H\je_ cUfl*A.Cje_d pa_vdicJe_ j-rt a. m<xcjvnBiic £oelo| 

X m dope ionic ^-f e>^ Jcfs -ewncA.ij'U * TK.C paAdicKOj no o VOL 

r*losi d'fo dUo ~kXrrpL )y\*>i dc vduro se-mi C jrC uJcxa oIEaC- 
kjA pACdoJ Ctjyod CUY1CA& CD; CWnol £0 ki din QAjC Ccciltoj 

keeA cvd dMCj XroU JkKX, "Hvc IxdfCA X) * 
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1 ^ 0(1 boxeA -Hu. pcnnHol-e. -d 

3 10 t-lcG.ol cw^ol *i 3 not ocd-ed on hu -f-Uot eJ-eofO c_ 

44 old- Tk^_ m^f-J c -jji'cJol ( OC+s. cm 4-k^ 

pombicJe c vvaoI rncjJc^x 33 n-o voLmoj 'm cJ»ycuj cxa.. 

pmHo in*)iol£. c\ c--| -ejz. ^ 

£ v~e-^A_j tvm\ € ~H/vc pcxj>j|i cJ e mov €3 4mnn ft-mc- 
c)e.-£- to OrndnoA ^cf vcS Qci-eO L^pcn _bu tkcL eJ-cCjk-ic 4-itjo). 

tko 3is*n °i kvo decide. -^i-eld ck/vnp^d cV4ewrG(eju j n 

4tind knfh *H\e circtdnA pqcdion cj^ the. proY-fide- ^ 

4T\a 4 fM ihtb -fknJ- +he_ pood-tcle. 3>> oJ<a)cmjs Qccdevoi^cl 
dm tke e-fednc. -^i eic) • Eoek tk£_ QCfelevcditnn increased 

"kid emAAd ojr tk$_ pavfide- /)s ir>c.rea^ 

n\diU4 tke_ cuctJoiA. pakK increeobes. V S 

ft .spnrqj CnTl'd- ' 


44yc_ 
c> pcohO 


/^e, whole OMemhlij 34 e\/<?cuaiecl dr> m)ykrois< 2 __ 
b-ei ia>€_g_>^ +ke. icmA cvnd +ko. cuv vndecideA • /t 


-j|d dxc.c-/ n/ ncy roUe^ncd-mg VcHacje ccppldcj do tkft 


colli Ac n's 

lu 

cM 

p. ' i \ » « 

ro4i4iN/e ioi03 cu positive‘s eW^ed pcudidei 
( e -J- Pto-hris) OA.c ndeoAeo! oU tkx Cmtve P. TKo<^ 
niov-e, in a semi circuit pad k in ew. kke deti ond 
OAiWe in tKe ^cop b^ioo-eem +ke dees in c\ ddme. 
^nteAv/cd T^2. j tokonc T iU the, pe-dool ov revojidjon ‘ 


T - 


V 6 


7rm 


0 ^ 

Vo - 



ftTt rn 

1 

C.cddcJ thx 

1 

■C.lo'kann JUT) Ca£ 
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TTvC- 4rreSjt\JLn ou Oi ~Hve. c^pix-eo) u~i QcljLi&te d 

.So 44\cd ' f-Re pd-K^^i o^° 4ke doeA i.4 r-ev-ehSeq |r) 4ke somo 
■jti me -food Juf 4 clRxa 4kx torv*> jfo. CcrvopleJe- one KnJjj- 
■fke revolt cfiov). 

7TvX_ v-^^iMY-ernxnTt Va — V c aA C nlXed 4kx r eADnanco 
Conch-boro 

7Tvc pK<xfie tke. Supply U Adjud^d so 4h<rf token 

p06\4't v€- ItrAA Ci5L a uV€- C7.4 4ke o3o0_ 0^ J>| ,1>1 ^d R 

d_oi/orr pcdewftqj and 4kx ion*r are, a cc eJescvixo) act-ms 4be 
Creep - 

^ l -y-vs'i d_e_ 4-Kc. o)xj 2 s. 'fk£L pardkle 4raveJ m a. 
r-ec^icm 4aee. c k 4ke eleclvic -kielol. TRe, incr-eru>e. \"n4kak 
ICin-ekic ^ energy ’ Jla R.V Pock ytAmojt 4keu Cyoss ^ro^n Cme.' 
cfejE. do Q-oc'^hpr ( V 4k.<2_ appir-ed vdnrpje QCvdis 4Kr 
cd-ejeJb <xt, ■fkeof 4tmeD 

fVcwq rm V r mvhd d-4 clea/t 4hpjf- 

r<x<d4uA c-p dlaur pc\4h cpe/> on increa&nnn eqcb 4ime 
'Hvjtu'T K'nqefic ent^ /ncrecuer- 

TKe_ ionA Qic rependcolU. qcceJercd-co? acvo-S-s 4ke 

dees Mn+i! 4beM knve 4ke. Y-ecpuyeol energy do kave G. 

rac-UuS c^ppyonv-n^def u *f)vx.J cp 4k<?. °lci?i. 

7kjU-j O.AC dkevn de-llfC 4 Co) t>g c\ >To<r\.<yo.e4| c -jy£-)<4 

cvncJ )ecwed 4ke. s^idem vtn ©n -exi4 sXti- 


-So we /v^e 


V = 

m 


toVure R db 4ki2_. rqckux 4'ke 4rajecfor^ aj- -eKii Or)c\ 

ep vcj s 4ke rndkivS G eloo.- 

Hence 4kc Rt ?a_c--fi c evxor.g ^ 4Kx tcnns 4vA 


K‘ L - 


.1 mv x r c l' L Q L 

am 


U.se.^ - 

TKx. C-Mclofn-rn uU LYseol 4o bombed nudej eot4K 
•erur^e^i'c par4iAle^ , ao q<ice.)e7vrcleo| k of , omd Sdudy 

dkc U robUlV\r\^ r\UclecLX ( ve.r\c4ums. 14 aJs 0 Uieol 3-0 

tvnpleiYv4 ions" ivv+D solids cvnd mod.^jn 4kdd pvoper4ioS 
ov ex’on Svtn4kei>i se nexo ro cxf -erto.lx. X4 ks used rn Ko^piieJs 
4o produce 0 rod.tae4ive sub-sf qr^cu tokicV) Ccn be ia-ed m 
kitL^cnosi S c?ync4 t v en4>nen4 - 

BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


178 


A 

iAjkOyJ- .S 


CM cfo'fvrn's OSClIIOcfo* LULT> £aJ )0 MHx- 

ilvbuJc^ lac. 'Hvtf- O^eXasf-imQ rr»a^ruehc. jp-eM 'fc cr( 

Q cceJt.rasH'nq pvo'forts ? 1^ , fki J traotUis o ^ ,Xt.s 'cJe*^ 4 

is Go Cr>o wKd v.o *H^<s ICi-nerb'c. <?YUAg^ £ m Mev). 
C>^ *H\X. proton W<=tm pVT>c4ufccl bij +kA. <=\ CCekYC^hoT^ 

(“e - l'C, x lo n C , mp- ]. G’7 xi6 17 Kxj # J.Mev = i-txjo 13 J ) 

TW o.so Hector 4pe.cjue.noj 3kx5ujel b-e io<rTn^ ola> 
pvt?*f~on's c^c I D’hrvno jyi-ecjrLutne £j . 


kj-e K/iogj) -hh°dt - 

-So I3r 




G> 


art rri y t 

c l 

0*66 T 


H B 
2-tt m 

- ’ZTL X PC 7 X ID 27 y/D / 
1*6 X I0~’ 9 


PanoJ V-eJocj-hj ejj pvcrfavj is 

V o r X an Vfc n 0 - G X 6'2> X 11> 

7 


V 

£ 

£ 


3-7S XiO 


_L )ny^| \/ 7- — J_ ., I » t ~r v> I /-T 7 7 •» * ■ - n .. . »7 M 

2 “a 

7 M -e*v ■ 


x l’ & 7 X 10 ' X K|-?> X It) 

1* 6 x ; 0 “ 1 ^ 
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Magnetic Field due to c. Current Element 


Biot -Savart Law - 

S> i o b — -Sot/cod S. La uo Li> Con -f. x benj OTXx\k c\J Lai^j 
px-e <dn c t •o d by 0>io i ono<d 2S<nva/cP 

TTLL& La to ^skowi *fK.c x^^<arhcnn keduKtJir) curr-enb 

/'O a Comducior cw7cl Xko wgneXic ^ieM 1+ pw>duas. 

L-eA CcrasideY p Srvao.Ll demcnf L-e'aad'b <di 

o-^ a Ccrviducdoi xy Cc\h.\^iY)Q a cu^enf x* ^ 

X be. -five pO-$i4i cno v€ C.'foT ok -phr perm-L P 'b^ v l 

+H CMnr«vv* X Jjf **nd © be -Hax. anf kdi£«*n 

o) L CVnr\d V • U 

Tk<L Ct&A ,mt ^i€mertt X dl c^ectoY. Xfs dW^ov) 

uU tQ^j<frvf bt> Xho eWienj' evad Acuhrw J va dbex 

atr€ c-han 6^ cxdtMd- ^oto i\a XKo Co^dt, 


Curre n.L 
e hmexA 



P 

d6 


AccoreU'tTg +o +Kc. Bioi - Swat’s Uw,tk« MUfft'i-hUc. 

-fhc rna^rbc-fic -liejcj Q ( Ct Tc> foU,ol rvv-'/y o.Q.frl Uux 

j ^ poiAr P dtu do (AvA^tnb eXcbeads ut>cr^r) dKa 

auvmq -Lar frnr <t -* 1 


n c coy cl< -n a TO 
o-l bPc YVlOcq rro-f iL 
d c va£ i +a ) or a. pen ni 
-^•ollotAi’mg -^qc toys, - 

If ) <dG> d I 

Cii« ^ ol G> of .S»vi P 


^OTnntinm^ fkc-ie ^acd7>r-S f ^ o gep 

d B ^ X dl -Sunft 


0' ) cde> <x <A l 
LiO ofe> <* Vr^ 
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MthJZ K UA 0\ tokoJS, VfUlLt cyLtj^ery^i 0~r\ “H\£. 

■2u^4ero o-t Lmiis Ckv^en ~k>r i-k& rnZsx^u^rru^d cjr kb*. 
VoSpouA ^luvvrh't'i £-*, Hood n! to ov) *tKc_ rrve^Uury) h^pt^ejA 
pcnv\t P "fVt£ Ca,iA>iJ3 t- 4 •€jburruircf. 

k)kao f fkc.^ d <k ^_c spocc b(Hiv-€ey) Cu.h!te*d e\<unard 

^noj portal p, +kr^ o ' 


K = = io" 7 -^ 

4TL 

K r: 1 

^ o ro Lf-oifs 


T"n St U’nil's 
T-n C ^ S ^^Icrn 



2 vi v-eclo? rfv^tr^ tvc. uovt-te 


7 


d& r J4o I (cUX Y ) 


r _>U, Ifjtx? ) 

V^‘2- 


4Jl 


H&'.jl | cbir ec"h Cro ck ' f'^pv-a^Y\f-£c{ bo RJaUjf- k^rjoj 

Ride . 0 (/ 


jjip — ^ f 

_jd G -XA pGAp€YidjCLclci\. -ft) -B\x p(«3r»C. ^mrf'OHrving: e=l (. cvnoj 
y cvoo! is oGyecJ-^M inw<VLoU ; lb Pdd p -fo -fV 
H\jl CuMjLiydr elemcj^J, . ^ 

* .^j) ^ky pcnd ( p 4o 4 Rjl i*i + oi Hjl CWmAdh 

(UWfUrttf dB u^// b£ p^jyer\ciiculci\. u 4v fkiL ptavxe 
Corutcu-otvxg dl Ooc\ r* ; ottrec4~-ed Ouixu tt>toU 

N^JjYxt±;t bdA ojf pcnni ~p qW -fo CliWfLvrf -kbrouabv 
■evxbrre cove d ^ 
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So mg, Xmpor t^nt jg<dures ofr G>iot SoyVgttk L gua - 

Cl ) TKx_ oUxec4i crG o-jy cbB Jd pespendicidair fo boTb 
T <4 L onpi<d Y - 

01 ) 74 0 - 0 6 b-e.. 4 Kx_ point p JJa. on pkjL axis oj 

fKi_ JuntOJi. C-onducfotf CajiX^r\Cj 4 Kc-at-i 

.ip - Ml X41 Si to o' - r 

X"t Ynxans 4 -Kjla/. Is no -|*pe4ct o4 < 3 vim pcnvcf 

n~n 4ixjL fkim Uyvlqa C HAXtvd carrying Cenctuc-fo*. 

O'O X4 & ~ 9 d • i-e . f9v£ poind P Xes cd G perpendicutar 
position to •n-t > Cgaas^vI" ei.cmeY\ 4 " 4 K-kvn • 

cH G - 7-1o Id_L | to kt c h 0 a Mcvx’nnnunn. 

4-Tl V x 

ClV 3 7 ^ 9 " 0° • 6 y Jgd 4 k&^o c)Gj - o , tO^u'cb noi'ninnurr). 


) 

o 

O 

o 

0 

o 

0 

0 

o 

0 

0 


Similar lies cmd J>\s-StmiWj+idS -Hve- 

G>i’oi - S«w<x/tt!s La GO <& CouJomb'.s .Loco - 

C Fbv Mo^n'epic Fie-M -4- Ele et vo 1-px.Kc PieJol J 

Si ml ~ 

a ) Both -tlxc Iqios -jpY ^i'e!4 gac lonn ron^e ; since no 

hodp 4 Kg Lat^s , 4 kx -^-ietol tot a pen-rot' vaAjeA mve?AeJij 
cu pk.e_ SptoaAA Xk£ diit^YCc pr^m thJL SouJiCe - 

C II ) P>ct'h 4 kx ^W 0 S ob-ey SAp<S-pC 0 f|Cry~\ pnnQple ■ 

_Dis w sim i loAlHes ~ 

(i j TKc- eJec. 

Vec-foC to 

4t> thjL plane cemta^yung 
akd^tace.m.£ vat vecdot "r* . 

Cii ) 7K^ CowJotoId^ L^oO 7 a in^UpencUnJ- om^Me. i-oWad 

Tko Bioi ~ ScwgaXs Lqoo 7i an^le 0open0&^0- 

Ciil ) TKjo. eledYoStc-efic -jy’elct 0A pVodudtoj btj s SCo.W SoUY^e,- (7) 
toUle MA-^aeXV^eM 0 pruduact ky a vec^r souses Cxdt ; 
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) 
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0 

0 

4 

0 

0 

3 

;) 

) 
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r 

C 

;f 

c 

if 

c 

f 

I 

K 




ae°3 


Ayi -eJemeni A L = Ax* Jo> plac^ol cc* 

_ _ i ^ i 1 

*y 


Ovi^nn cnnc4 CLr*A*u€-& o. 

C t-tA5T4LYTL T ” 2- XI. F t <v^\ c| 

•fhe masjineJ-ic. -^’elol coh <a 

o-n fhe, y axis qJ- 
<2 otaiQyx.e aj i yy) oluju 
-H^e eUmW A.X = voo*. 
^ive. ojie. dioUrecFt ox} 

0-^ -tKa. pfVQclutflLc| . 


-Sol • 




S i o ~i -Sq l_^t>o -S'foche.s 4-hcd- - 


^\SL 


or 


d& r 

' t, ° .IJl 

4 3X y-T. 

A 

x y 

X ed L 

— 2, X v,/ L 


oil2> - 

yU& . • (. 2.60 L .xj ") 


42L 

or 

dra = 

dOo w K 



2 .rL 


|o| B | 

- 2-1 o Uj 

2 XL 

^ txl mi + z. 


/ajl 


HeA£, | y r 

•*° (lv*1 


/N 

j 


= X ) 
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MaaneMt Fidol on axis ok a CircuJaA, 

Cu^Vfcni Loop - 


CovuUcleX a Ct-rcuioa. Con ] cjy Y^c-Llu6> X io'i+V 

CedvtrC O • CjuVtJU'vV X. s.«^p'p 0 _s.e p X$ emu 

point o>i XKx. o-k fKfi CjtcuJoia. Coil ext a cdXHetrjce 

oc. -^jremo dd_s Centre. O • (_ 0 P = x ) 

Meno Cerw^toler twt> S no add djuni>vxt 'Hie. Coil 

e_acH ojv, lenGtiq oli , c\i ^ c Good _r> coHich qAC Si-h^od-ed 

Ctd cXtc\Yr\eHvi Ccvll tj oppo-sd e e.dqe<i. 



Heu PC “ PX> - Y r J~lp4oM 
Led Z.CPO - X DPO = X 


Ac cor-oU^a Ho HKa- XX'iol — ^<AV<vdd Uma) , 4ri^x mc^r^Jbc 
cuf P ^ <dtu_ do cuveerd eieraeni idt out C 
pdvGn bu, 

° - 1 - r X*o IdLsIngo' 


4yi 


"i. 


C Q X smettt , fKtA.iL j^v-e 0 - 3o' ^ 


dS =- Toll 


4-Jl Ca^+oc 1 } 


0 


TP g- , <d.Argc4 io>0 djfi) iip nn HKjl p|q*\e peApendituJqY' 

4d c*l cvrxd Y CVv\d tvi cd-Hecd ^ ol cxA ajv&n bu Vi 5 tXX 

kerned sevexo ude o e. Ac+inq cdorja ^pe _X cfr> cp - 
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SbrnilqjtJv f J ri\ji 'm^qmlvole o4 rn^^-rvcjh’c XieJc \ oU~ 

p ok ul Ht» eie>henf ol [mqXP> dl c\± ±> JU 

^ _ \ol . _ 0 0 






4 


r|e> = X/* loll Sin 90 


4TI 



CD 


S? -S c?Y-ec?0n Colony P F J__ JbP 

j^rvrY) . (?) ^ © 

«=f B - C=» a* =: vMo Idl 


4-T1 


■?W. Xk*- CorY)pcm«vvh: • o4 fkt m^n^'c 4 i<lM_s 

cxiaYicj py cwtrf py f oac? u ^cjuoJ cw\cr qppo?fe , 4ktuj 

ConCj?_J CP\dq O'fkor' Pa\o) 4kx Cc^pcno^yy f C, Q C.4ir)Cj atbaft 

Px in same oGvec-h’m So 4kc^ qddeol ^ 

~Tpvo- mme xuie ii 'hruje. Xdy nX? X/Le oCoXly 
pposrle pcuvs CuAA.clyX o ^ Xml Cnculq* Co*) 1. 

-So -Pke 4c+oJ lYl^rveX'c -^.elcj out p Jiu fx> Cu^kW" 

P-hruiA^Y to k&Le dS rcv.UcsA_ u 6oi I is ^Iv^n - 

B -! J = J ^o Jdl r'm(|) 


o 


P> - o X _sin 

4tt (c?+x^ ) 


+jd 


4H (cp+x 1 ) 


L 


is> - —XLo—X 


q 


4- TL ( n “ -f x' 1 ) J'cp q- tc S 


k 


Srncf'- 


_ q 




J dL 


'll! a 


0> - ?o 27Te? £ 


l^vr 1^3 px ) 

Xj) -Hkjlajz^ OAjz yi Xwuns in Xml 6 oi| , *fiMLn - 


4H (q^x 
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.SpediaJ - 


(1 ) bok^n po'(rut P JJe oj -Hut CJLvtfre- Hml circular Coil- 
C kkjiv\ oc - o 


12) - -Mo iTLnX^ 7 - 

— Xl b 

2Tml 

- xio ni 

4.CtX aX 

4Jt 

<=t 

2L<a. 


(*•> . <=* poirvf- Jh'-e cm +hA axi5 Co i) 

cXutfrmai ec^uaj •fo +-kje_ xacXuS o|y 'VK_c_ Co-t ] . 

-sc cO 


A - Xfo '2.71 nT Q 1 
447 


- XAt> nI 


Tkx. VcU*u oJH cm 0^ rv^^n^c. .^Hejd B cvnc| ciL^ortCC- ^ 
c?L A ptn n."!" cm *Hv£_ OX|£ o|j <A cuircuJtVL dx5\ ] C.cOiX^j tv^ 
Cuh^erdt <14 re^re4e.riXeol Hvl g^iv^n gtmvjXo ^ ^ 

A B 


C3> 


UiW) pcnifvt P Has -^Oy Gtooy Hu. coM^e. oft +kt. 

Cx> l J ( x > > a ) 

8 - XIPP-IX--- b^ nt^ilcck'mq ct 4^4 - 

471 cj J (/ o 


B — M 0 2-Y1IA 
441 ^ 


b^ yvljjU chn^j cl kh2_ ^^*4 " 

A - 7TQ ^ cir-eA ojj -Hu lovp- 


B - ^ ° 2 - m 

4-Tt x 3 


• L- ■ .- i ■ . ..» 

H^e_ > 7 X 4 =■ 7n 4^ CoXLed mAgne+i c «=X\pd>)e_ movn<?nP 

ok -fk£_. Gu&LGnf Lct>p. 
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r 

r 

c 

c 

( 

c 

c 



~Tl«-d Co'^a^rU'ri’c CJrcuJcv*, Coils X ar>d Y of 
rqdi lu*> , 16 cv^ cwd io Cm TeipecftV'eJLu Xie l-o +he 
^■qinne ve^-hxle_ plaan^ c^rd-ed^i-rjo ^<5 no/GHn chi 
3 ouJi^ cpt^c-e-Hcrr) , Coil x K<*£>. 2.0 +u*.v\x Qr\d Cawies 

c\ e>f ..16 A • C-o)J V hcst6 2S" ■hvt'^S c*y\o( 

C^5M€5» o, cW 4 of 18*. TRe_ j>ense_ of.-fhe. 

Itq X. *15 CnrVnC_t.odClA3lS€L. cyr^ol cJoct^-fcOlSC 1 Y~) 
y , ot>se^tve^*_ -dLotjl^-noq, cvh ’Bqe. Coils* 'ftfciY) c r 

Give +he. rwnik4 <d dmd olirecfit*) of 
/Ach mcMrudic fi^iy cJac. db -Hml Coils cd- J -H>udv 

oev-cf-ipe, • 


Y1 


N 


RqcbllA. of Cft)) X Y"| “ 0 • 16 
RqoGia>, of Coil Y Y 2 Z a • I rv - ) 

Nu-rnb-^ 9 ^ of RwtyvS cf Co'il X 
:r >, = co 

N M-nob-fL^ of of- Coil Y 

n-2, o 2^ 

Cu^rjernd' ivi Coil X ? • X, r 14> A 

auAAjuai Coil V, lx ^ 18 A 

M^ulT-Ic jV<Jd du.L h Coil X cd- +hjuv Cenjr-e >jU 

a 4vey ' Yr b, = 



2r, 


6 , 


4-Tl XjcT 7 X 2. 0 x 1C 
2. X O- LC 


= 4n Xio^r 

CTokio^^s Eov^rt) 
Nl^v^^c f-ieJol oIua. 4^ coil Y od- -fK^v~ C€.vd^e, ^ 

_ Q>^ - . Agio. 


2_V, 


B-^ - 4 -n x to 7 x xs x lS 

IXO'I 

-the- oej" fi’eJd Ya _ 

& = - a, 

B = 3JlXfo“ M ~ 4JI X! o” 4 


- 9JL xio" 4 r 


C.Touio^uls Ul-fcdf 


S Jl X l 0~^ T 


CnT 


a 


l'S"7 X/o 3 T ^ Tooooitefs 1/J-caY ^ 
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Ayi eJeoUn mov-ei azt-ounc^ 4Ae nucleus, W\ 

ci k^vcf-roe^-n oc^cnnn ©j*' yAcltui. o»^ri a° c^-Ht o. 
** velocj-t^. oj- 2 - x jo" 5 " nny s . CxdcuW^. - 

(p } TRjc_ <ZJ^\JLAVcdjLY\$r CUxMtfLyvJ' otux- =ft> OJrbrtct] 
mo-tlon o^-« d-ecln)r). 

(b ) TKe, rncxg*A£=h’c_ pTroctaoLoi +Ke— 

C-erthre. oi +^e- nucleus. 

(c .) TP\e- ryi<>nivBjfi c moimemi- o/*6ocicc£c_4 uB-hh 
'tB-e_ jeJeoBrcrn . 

Gyjveo 'HrocB _ Y -O'-sri/i - o-si XI o~ JO 

V - Z X | °°/s 

O ) 'Ti^ne, pmjooI T - ZTT r 


£ j-eci >1 c CUVucruf T — -XL_ 

T 


2_TT 


X = 

r 


— j 3 <r 

1 ■ & X I D X 2. X Lb 

2x a-m x o*^i *io~ fD 

r 5*99 X lo**^ A 


Vv 


- ev 


2tl r 


OY 


O) 

fX =• -Mo X 

= -Mo, 

( \ 

2 r 

2Y > 

^ 2-TT Y > 


6 = 4n 

a x o 

X !o" 7 x 

•sri X)o ]0 

9 • 3 9 X 1 0~ 

oV 

fc = i- 

73 T 


CO 

jvic^meBic 

PA oxr\jLx\)r 

M ‘ X 


M - 

3 >33 XJO^ 

x(jx y a ) 


M - 

9-99 X jO 

x 3>‘lH X 


A 


M 


2-16 Xio 


- zs~ 


(? 

A -m 5 


,o } 


2- 
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r 

t 

c 

c- 

c 

! C‘ 

r 

r 


A s-hrcu^kJ- oonr-e. qj- L JU b-erj-t irxh^ q sem'j_ 

cS ’f^V ) < ^' rcu ^ Q ^- Mor>p- Use q! ol - £c)\/zv l J' ien^ -fa dic/uct. &yi 

expression jxrr dhe. vnp^mf-r’c J^elcl cot its eerchre cJujl 

4t> -fh <2 Current X p<xv*,’mg_ 'Hyrou^-K i4. 




Len^'Hq L Ja bey rf )riir> -Se mi c ire qjq-y- JU)op • 
L^n^-f'G u>tre - rcuryi-^e-\je.'iqci2. oj - S-e-midireuJqr £0) 


re 


L_ - TCY 
V - 


L 

TC 


CcriS i ol £Aj ri^. <q Sm<MJ eJUrriervt 


d 


Cavort Lquj , i^e kotve. - 
cd[3> : 

dlB : 



k-to _ Xdl SmSfi' 
4-rt Xi: 


TdL 1 r 
. £3 = 3o‘ 


M d idl 
<4-tl r^. 


M-cM Wfxjne^iii yke/o/ ctf C cdum_ dv Sem) e/Vet-Jqr J~oop, _ 


fetch 


& - f ^ - 

1=5 J _ 4-JT 

Semi circle. 

id/. 

v" 1 - 

£> r 31o 

X 

J clt 

-5e.mi circle. 

4JT 

r 12 - 

r ~ l 

JX 

5o 

Hicjr 

p ~ Mo 

- r l 

4 ri 

C L / 

n) z 


Jd D 

. X.L 

4-Jt 


& 

- Odo X 71 


4-L 
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VGU 


Ccro.siobA: 4uro pojjLjaJUU-l Cc-Q^fo^ cdrcuico*, Co\\s 
°d ■ e - s ^U£*J r*^cGu>> R cnnoi nunnb-e^ ©J- -fw^-riA M ? 
Cajifc^vyq esjucd Cu*A$_rd-s fn -+he_ oUrcc4tiw, 

c^oi sef*AA©d--e4 Q olU+cnnac R - Skotxi -Hnodh 

t+ie. fi-Ud con *£keA co*-is cv^ourid +be_ mid - poin3~ 
k>«jhAi€Rjn -Hne. Coils* -x<6 un \ form , gv-ca^ ^ oupfanca-- 
-Hnod' y^ynoJd CompW dh> R <*nd di 


e, = o 


.7 2_ 0 N X ^ £X.p p'JTDxi nood'^iAj 


S.uc.Vn cun -do p-aroduco <=i urvjvrr 

rr)e\£jY\jzdic -field ovt\. a >&rne\JU re^Jnro dk Knoto-n ^ 
HehnohoRz- c-o'jlsJ 

^.S©]^ L^J-c. Covx&’idjLV penmd- Q cd" oUid'Q'inCfiL. ol jSrorn 
the- cevdtre^ o ♦ 

B=B I +B a _/Js 
0 0 » | 1 



& 


«-4-» 



TKen ©rve_ Cml dA ad - ca cd/Gs-jo-ncc of 

poirtd G( • -S© "Hne. rno^naJ-ic JneJd cch pc4w4- ©, _ 


B 


AloNT r 




^yid ■'t~h& cH"k£A, Coil vA^, odt cth&b ornCe_ ^ ) 

jYvrrr) poind ©, ,. So *Haj 2 _ rno^rujJhc pf’e)d oUajl- d"D d^vA 
Col 1 ^ oJh peri rd <3 UA - 


B. 


aM d K| X R 


" 2 - 


3/- 


-So TodoJ noc^injedic pi‘<dd c\j— pcrjnt <A ^ 


£> - 61 + B 


B - 


ATR^I 


\ 

2- 


’ T__ 


? 


¥/■= 


+ R 


J 


[( 4 +d ) 


dH. 


-t- R 


■J 
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B 

Q 


MoNIR 


2- 


XoNIR. 

" 5T 




-N 3 /x 


y - 


5 R 




s- S' 


•S- R* SR, 


f<=^ 4 << R n nejJedin^ tbe. faC-Hv 


6 


^ JJoNlfl 


2- / - -2r\A- 


JL^ 

G 




S^j. UyS]-n^_ G^rio-oniHl TTvx^ore^no Kre. ^-ej- 


S R J 


B 


/ ■ '. 3 /x 


V>N -MciNlR^ / Lf_ \ 
2-^3 { S ) 


1 - A°l. W fjL ■+ 6<=) ) 

sr y v. s'R J 


J 


& s f 


■MoNT 
~R 


e> 


£ r>-vo y y I J 


H-evice_ Jcf - Jj> pYoveol r f~h<Af _ •Hie. cm 4"be_ < 3 xis 

O-AoMYloi "Hie. Y)io| - p©iY\j~ b-Hw-ecin G~Kj2_ GojIs >X£> UV) I^DY iT)» 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


191 


Rdci dwe to a Sircu^t Wire cartyiri^ 

Consider. <% •StfcGj-kt wWfc Xy Ca-VinJirw cui ri'en.tz. 
Let P, be a pcrrni cut a peApeGokcidoA, oktdo-oca a 
•fKt lot re - Le^ +k£- CondMc+tsT be mc\d£ o ^ sma.lj Current eiorncnb- 

Contcfe* a SrrtoJJ CtUiAe-ruf -cJe^crxt 13ft +be. 

Lotfe ai 0. H^ie 7 Ja 4kc. poAifiQxi veebr oj^ P 
CLtvVterxt Q.fxmenJ' <=vno| B ke 4Ke c\-nn)e beko-ceo 1 oU. cvncj 

~Y* - l~jaJt Co - A . 



A ccovctmq -fo Bmi - -5. c,vast’s Lc,iaj 'kke rve4ic jyetcf B 
Cut po /nt^ P to CtUiVeYvt eJerr\ervt Xdl 3 

r dB - d4o y Idl-SmO 

d-Ji r v 

0Y o!B r Jko X f qsec 1 ^ b<tO Co^ 

4JX (^/Co^cp ) 


0 f oJ& - /Up J CQ'i& <tci> 

4JL O- 
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C o 6> <j> o| dp 


- c£ 


47ta 
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G> - 

o i / g r^n da i y) f 4 a 3 


4it a 


Spect<\J C*sts " 

0 ) Ujkcjo -fkc. Cemducfo*' Xy o-k m-k'-ni'ie l&rv^Ho Grnol 

penwV p lie* necv5 XK-e centre Cot-iductyor 

(^j 1 r 4 s •* - 3o'3 


s 


o 


a = Mo X ^; n .go' +5;n9e] 
4JiG 



Of) Loh^ -Hv^_ Co^ducfoX xy is ok injj'm’ite. |ejnpeft> keep 

4W- point P A£aa. 4k <l eriXi (or x ) ^ 

(4 I - 3o cwid <4) ^ 3 o* ) 


S o 


& = -ddX-I 1^^+SmO‘l 
4 xa L - J 


P> r yUo X 


4xtq 


jyirec/fior) McxgneVic fidd 

Rjjfrk f Wane) 7T\gYob RuJe - 

Uie irriaoh-nc. tt\C JUr\<zoJ^ 
to' Y €- C onclu cdoX to be kfijof 
rn +k?. grip five.. H9kM" 

|>amd so tk^vt tke tkuY/Tb points 
the diVec-iion CuVient, 
tkizn tKc Curvature o-fo tke. 

■Jpncjtei a/z^urid the Conducts ■C 
will repr-eAent thji dircc-fion °k 
rn ag rudrfc -jy el c{ Lt no* . 


ir 


\ 


L 



I 
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A Circuited Laui 


~T~X 3pocteA XHoCp •f-Ke_ Xi.-rue_ i.Yirfeprr^J ^ wn^ndic 
Jielcl ~B ctvocmcl ci closed podh on Vacuurrd j_a e^u^r 4u 
\Mo jU r^es> XWe Xot«J CiAfekini I XhrectcUoq Xke cio-red 
pccHn- -—- u 

jf) l^.dL — MoX 

P rooA - ---- 


Ct/VLi Xe?L A long. fK-in .s irc u^d LoWe XV Ccxh.Vy 
CuA-^riX X. TRt- r?ncvgrc^-Rc -peld L<r\e% ddmi-nci Xke Copouc+or 
ctHiL Conuntnc circle^ plnrtx pevped ] tidevC do 

XX e Loire X s /. 

T4ve mcicjnrluciC- oj^ nJl.fi C ^iel c/ pvT>duOco| ai ct 

poiYvV p cch cU.A*fnncfi. y' jyvrn -tUx. C<mc{uch>Y Xa - 

G> - dlo ax - XduT 


4-tl r 


2_TT Jr 


7Tl<_ direction ojs /s aloosr XPu. 'par)qe>ai do Xke ntWne-tic 

^Xe/d jkrie. <vf ikccf pCn*\{* 



Consider a ciyculax c.ki-ed pa>h oi moliuA y tokose. 
Cerd*£-o Xie. on XKe ^Xrtugkf Cxmduc+oY• 

TcUc-c. a Sm<\JJ element- dl^_oj^ ike. c/os>eol 

pechk oof P. TUjl 0 L 4 recficrn o|^ *& cyr d <XL JA Xke SQrne • 

TT^Ae^tTs'e JiiriC interred o-^ Tib aMsurvX Xke closed 
pedrh o-j^ ^'rctoUui Y is ^ 

Ji'g’.jt = ^ fcdtCodo' = i & dl - & jdL 


jt- 3 l - -X»I- onf 


4 1'dt = -MoJ. 

J Proved 
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MAjncfic Fidel clue CunrcTot ■H^rouAh 

yetj 7 Lo-ng circujo^v C.^liriole.r - _ ^ 

CutvsioIca Qr^ iyikmile Lon^ oradius 

R uv’H'] qyis XV- Lc.4" Cnryexut I be -bbe Currejrrt pa-SSiMO 
+V\rou^/h ~Hvc dujlmder- TRj^ nncxori e4i c 4PeM JU*a£A op 
-joraz. CLh_j>_ pejrp>end i e iUcx^ -to +Ke ojj c-^U rider. 


7 


/ 

► 

V 




- -<r- 



O * 




•e- R—d 


^ B 
A dL 

;p 


X 


l I 


C^-Se X ■ C Pcnett P lying otcksicbe AKsl c,^ii>qoJer) 

L-cJ^ T txe "H\j2_ p>€^p-er)oliCuJxM_ c^UxiAAce ok Point 

P pvrn -f-K xl axis ^ _Miyid[e..r r > r ) - 

7/^.e mcccjrifchc dieM B QcfiY)9 ’toyioenii^l *h> 

PAiL majAeh c u J.ini-1 ^ ^pree c^f p. o ^ 

Hexe 0? cro^ °H G-hJZ ok C--H V) cj lo SQme ek'rc’oh’jno • 

Apply AnJ Ampe-te CjVciu fal La.^ ^ Kpvve - 

A _^ 

05 * o) L — d4 o X 

6 2_nr - /ui j!jii = 271 r 

I- 

i * e • 
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Ccu^e. H - P is 1^4Lrvdde c^JU'^nder) - (. V < P) 

"Wie. mou^ h'A'fe. *ft\ro possibl lifieA - 

CO Xjr *fkjL Cu/t^erd M cjyiIuj alo-oo bkc. su/zicWL o j)* 

CM,iirirleY lobich Jj> So ik ’Wcl C^nduC-foY Mr e* Opo-dencd 
sbiid o ^ rrvedcd , •fKc-'o C^hShjuri} -fKroiA-^P 4W. closed pcdh 
L is Z-evo- 

(Js'm^ /W)pere clrcuila.) La to 


G> - O 


«). it fkje. Cto^Yend JLs uni potfrnfu old-hi bui ed +btt)^ / botAi‘ 
■Hv^ C.VOS.S - sec4ior\ ok *fhe. Caj'yicJu c foY , '/iv^uo -fioA current 
-Hoy ou3d closed pcvth l os cpvtm b^j- 


l f ^ 


_E— xJT^ 

JX R a 


X V 
R a 


/Vppl^infj 4mper€ ; 5 cWctuffd Lcn\> f hcw£. 

^ fi > dT — MI u X 


£> (anr) = Mo t r 2 

R a 


e> z' agx* 


271 R J 


B °l )T 


i° 


y r < K 



Sc. d'Ko. m.CLArLCrfiC 4rie|o| v_d mci4CS1Y|U»Y) poir R poir\| 
0 Y 9 -five. SuLhJrcCrc o*V Solid Csdtnder C^vbm Cimerd 
cmd i s 7t£>t> 


-nsLtCTtt- I / l'-\ X.) I* )L 1 »v | pu 3 

acc. ojr solid Cxdinder catvvdm cim*i 
jpY a u pomf <5>r 4he cn ci-s op c QMncJtr. 
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r 

f 

c 





The SoLHKioip - 

A solenoid Co-wMst o,y^ irvSuJediv™ Lo*\a 
cJos-eJv-j Urouiod tn fhe -j^>rrr) Ci l^eJi'lX^ Xfs ^ 

Lengfh mvxj^ os Corn paved fo ‘ ( fs cdJamefer. 



Mogne-^ie FieJd dux -fp 3 . Sol e v> o‘i d - 

Ccr^jde/ ^ q Jxmq xfxrb^fch solenoid ot 
C-ucuW cvds,s> Aecficnn. E><<Hts fi\JD fuArt*> fkx Solenoid 

mcidcdeo! Jnw eAch ofkor* (/gW^ cuvreni is pqssecj 
fiovotA^h +ke. i solenoid , fhxn eAch fuAn Oh fhx Solenoid 
C.q~io t>€. Ccmiirl6^.cof ck O v c uioA Loop c.<3vvui , n c \ CturffcL 

crnd fh.uA Lot II be pvodqcmrj a m^rudic |ye|c$ ^ 

TKe fnicvj KiajgnLcfic. ■jd-ebl ua fKx v'ecft>x 
Xury^ fKe. vono^r\Grfl’e -^viols dux 'to CUYY^v \fs fhrzmofi 
^dd five. ft-cVmA \ n +K,t Solenoid • ^ 

^ pcriv\T otvfxido fke Solenoid, drvc_ rviaqne4ic 
■-jjh'elck dux -k> nxUikkowum loops obbose eqch o+kf <=\nd 
<** a 1*™+ +Ko sSle-noid , +Ue i'c -fr'<Jdx 

cOxX iyo five- Sncne cbrecfoyi. ^ ^ 


/\s a reAtclf o-^ J4~ five eff^cfive rnaonedic. 
^leid Oufside. fkc_ Sole-ncid WcomneA u^lcl|c oobidi^ TKjz. 
eict^ndic -^idd fwAtcle. five Solenoid be Corner S frond 
crnd eon i ^oy no cood c? eft n g aJon^ fkx o<xis o-^ solenoid. 
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kikjLv) -Hag Solenoid 0A moY£ cmd more 
pQckxLol | +he, noojsjn eJhc. -^ieM dux -jz> CLiMeruf ^roL\^v\. 
rpKg_ Solenoid loin Leconne -xeno ^tnr a. paint outs'iof-e. 
<Hvc_ tolencncl onnd 0 MmoGP and urn-|>psm cx4 <=\ pcnnf 
Iris talc -flox Solenoid* 

Led - Y\ be. Tke. number "Kona*, pex unci 

1-en^fL oh Adenoid cv-nd X be* j~K&_ Cxth^unt ^/oL-drt^ 

AhrouSKb Solenoid omo) 4ke 4t.iA.-a4 4hx -sol*wo.ro/ 

he c)d <>eJUj packed. 

r 9 



Mo to ton^Aer a. r-ecVnnqtJq.4. ormpeAjan loop P$RS 

Moa The. middle -Solenoid f c0/uAe PQ - L • 

LeX 4he r/itxcjr\CJhC Lield 4W. poAb Pcs, he £> 

cvrid Ja ~zas3-iro cdom R.-S. As di-vA pcx^U CLR and SP gag 
pe^endicidaA. 4o ihe a*U ojj Solenoid , +Ke rnaymtic jfeM 
C&rnponent cl/oyij Hune. pxxtiy^ •z.e.yo* 

To 'joj ylLfirnbnh- -futons 'no levgAb L a\e r n L • 

Hxe lint MesitvJI mcxaneMc ^ieid mduciicno £> oveo_ 

dKe cl©*ec) p<xPn pQRs 

J>~Q.dl ~ y^.dl A ^ ■fo dt -t £t£-<=A l 

m«s p $ R 

5( R ^ 4 . 

- flicHCoiO + JadICoAsi + Jmi + J&dICoiBo' 

- &L -+ O A O 4- O 


o 

o 

CD 

o 

o 

o 

o 

p 

0 


D 

0 

) 

0 


0 


J 

A 
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S O 


G-dl 


= B L 


PSi R£ 


-f'XTyr,') Am, pQSiJtJi Cl Y C LU 4 oj [_c\ i\) - 


B-dL - Mo * 'ftJ'toJ CGU-enf tKjrov^in fke rec-Bn^je P§R$> 
~ tio X n °- du*m in rectangle. X Cuv-reni 

B L_ ~ JjoiPLH jM ~ Total no- o]j tuhn\ m Solenoid 

B - JUon i 

I-f oA fkx mo.gn.e4ic. ^Tcld fr^ide 44 ul Solenoid). 

A+ cl pcnnd fBx end ei Q ^de^ocnd 7 +Ke. 

mc^nehc. ~^eJd ti- -^dutho) -fo Le yM 0 nX 

TKt UneAA. -Solenotc} CA*x*ir,cj cuJfcovt Oj eauWtn 
Q dqa mcvarud. U O I 


p<$ RS 
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A 2>ole.r\o'i d of JjLn^tb X VPcLuA °f ICnO. 

and Kcua, a doiaj i ooo tustsnA tavund an Xf, -Id 
^°° OxVuc-A ct CO^t^tCjoi' of- ST A CoJc^Ja^X +Ke- Ma^fti-fpde, 
of -XKg . o. 7 MqJ( YY]cxj^rvi3Ha- fjdd ins'ucU. Hoe. SoJjunoid. 
jrf an -eJec-hnrn udoa> do move, uj'rbh A -speed oj- 
lo^^/s cdcms the. a~*is> of -HvA current % caymi nq 
JS<ks)oU, U)0M *m«. e^t^aiA 

dkLb -^ecivovi ? 

SoU Xn -Sesamoid ffe. nnoj»nxJi , C | f?dJd X* t ^9 

G^'JCIS -Sc5 if JlA CalLt-d. axled P/lQQTl ttl fl-sjoj 


-a 


r s 1 cm - 1 o >°o 
I ^s-^i 


GTi\/e-o - L ~ 1 m , 

N =. looo 

rAcK^iruzz^c- field P )tv?s)qL«- f-He. Soleooi d - 
Pi ~ -Gfo to X. 


- ^UojsL I 

L 


3 r A ti x i o 7 * I ooo x iT 


6> '2_TT y) 0 


r 3> 


T 


'TTve_. oU-reC-fion of G> Xi> along. Xhe axis pf solenoid- 

NotsO . % - - e/ -5 V = ID 4 ' ™/S 

d QX\od e~ Q> omd \S Xi 0 cc*_oc 4 c — 

•Hv^ ■eJec.'hrmn ^ rnioveA cxlong, +K» cU.Y.ecfior) of Xhe. 
ry^CH^Traedi c_ -ft eJol . 

rv'lcvgne.-fi c. L-o rerrtz. ^otc.£- 

F b X: &i-o o‘ - 


^&A0 


- D 


£ o 


F 


r O 


“* ^ r a, - 

Hfn fp No /ncx^nfidl'C- force. epcpe\jevncj2-d fKx. eiecbr&ri. 
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Tke Toroid 

TKc 'h>rc.)c! <XA Q. koHciv Cl?CuJ<l 4 _ viriQ Cry^ UjlUck 
a kvge number inxuJ<\.t€<d <k>We •Horns. eo*ii! cJo-s.eJLu * 
locumol. T'otec-r a *fovt>ic) aj avi endless sc)e.r>5*iol in 
-Hxc -jjcnrrn cfo C\ tj~1 T) f~ 


Magnetic Rei©? dux. to Current )n ide^l tcroiol - 

L-ek n 4ke ourr^Wr ojj 'ixOi'nA p-€A. Urift )en 

4ovoi<4 Prnc| I Xe pRvje. Cu>t\jenJ' -Rotoros d^vtu&'k vx)\ 
CcxAe_ oh l deed -fovoic) , +ke Coil dwoM cAx CurCuW qrn| 
clos-ejj CoTSunel. 


Path 3 


XKiL. mrog-acfi' c 'jjdd ^ a 
+qr)jen_4- o{-o Xkjo mrgncLX: c 
po i >vf, 


We, di^»o •Ww-zi c'/rcid ai ompeem/) loop J ,2 wd 2> 
raolhoi r, ,p ^nd do be, dr^ve^eo/ / n cJo obtuse 
c?Ure.c-h.cnr\ f $ Q -Hoe. p>cnvct$ P , S cmd 6? m<ay Jdo 

on -f kem • 

x 6 4p e wagYVbtit ft del cxlovg JU>op i ai - 
^ B>|<olL — d-do X 

t Oop 1 

P&-l£ X - o 'fv< Xoop 1 So 
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. TKl C-urr^ni" encliM-eoj bw lODp 3 is -£o «tK^- 

roct^jne-fiG oUcrtv^ ■ fnet loops _ 

j> £>>3. 011 - yU O ^ b 

Loop 2 


B s =■ £> 


3 ■ 


Ud B +ke mc^jneA'l c -jyle-lol ojo-nj ih e hop 

Cuhh&yvt cnclDzecf &y -tki loop 3 — 

— number ofj •farms X Curve o*{ m each -him 

- 2 -tt n x 1 

So 


J "S-dL 

(©top X 


Mo x 2 ti v-.-nl 


B * 2rrr a - /loxin^rn 


G> - /Uonx 


dL - 2T)r v 

1 — loepl- _J 


TTiXa rexuJJ* ‘is. swnilaX. 'fr> 4ho4 o|^ Solenoid 


n 


a 

o 

6 

O 

a 






*/©£* - Xv) fec^U-Kj 4wuis +he "toroici -^t>rrn c. 

X and ryot circle aA rn hht^ CsxAe <hrr iolecd 

JUtAfL ajio G. SmclU njc^mMic fy'eJd /V) irKe. 

e%jew) cU po»4ior) 4K*. 4 dHocJ. 


1 

) 


g 


D 
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r 

j (? 


V"' 

i ■ 


c 


force heiodeen -j-too parcd)c.| Currcnb Carrying 
CovNsduc+ors 

ConA l d ex "furo lo-ng C Ov^duof-oir'S | 

CuVf,eni S Ij cvnd )Y\ 4 ke_ sU~rY\e^ ol t y<rC-H tro - ! 

aAe UjJci po~*LpUI^ jx> e^iclq &Hwl, aj c* cd<A-fnna r 

S')-*ic<l mcx^oj tt) d_-jd c ^lr| produced dice do Current 

dt^nupfr'd Cncl^ Canneduc don t H^/eHore each, C.ovnducdpr 
ejcpeA^-nca-s ex ~£praL- ^ 



/ 


— * 4 . ■ 

^ < 1 - 


t 

v. 


- - - - V " 


T. A 


B, 




V - 


® Bl 

P 




lAc^jnedic jpdP ad <x poiruf p Ccm duedor V 

V H ^v^r] Iol^ - 


. . w u 

diet TD Q-eAAerirf 1 ] po^e, i y~) j dbrvi 


G> 


>f o 2. r 


43 T r 


^^cor^mA du jnHH k^mol PuJe , Hue oUr-e c-H (m o)r 

Yuns^n£_.dic ~^ie.-l<d Bp ^ pcB p-^^ncOCL'd^’i. do dWz Ccmdcicdvr Y, 
chreoded mu 3 ahd<> . 

4^u£, ^ C unbend Cdl'huJn9 Conducdvr V (Vei /V) 4 K.<l 

Hr C jneJc-f ~^ f f di\i\cJpYe. Hw. imi-f dcnfjdh 1 <H V lAJil! 

■exp^suence ^ G cc ^ven ^ ^ 

TH - B) T 2 Si to 9 
P a = B, I x x J - B, 1 ^ 


p L - 1 (Un'i-h Lengfii) 


Pirtji y]j Hve veil ice oBj ( uje. J\&\V£ - 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


203 


Ccrnolu 


Accor oLno^ -k> FkWir!^ LeXf Mn-nd RuJe, forcjL < 

Crh>Y y QcjtFS ptA.!?<-*! oil 01J olK. -{to Y , c-t i ife cte_ol dtDKXttfdt 


oS’|'rr)| |ct\Jj -Hvc_ 6crr\o!MC-k)ir X c^so ejcpesLj-e^cc^ G3 
rcjL F, = F-l- -j oUAcln <Acd_s peApe,»oo| /CkJoa 'to X onncj 

ir-ecied toY* Hence K w]ol y cvkfmcj- each other. 


¥ TLro parallel Cemoluc+ots, C-Wt/pn^ CuMjcnfs. m 
Sct'mt. oUr€C.4iOTn atfrotc-f -ejktlx oHxtA- 


¥ +he currents. 1 m Ccmduc 4 oY X cv^oi y \r) 

oppasde olirecfton?* *fko"> ~Bve£j re-p^l ^acV\ o+Kur, 


/ 

/ / " 

/ / A " ^ n 
mH i i 
\ \ V- ' ' 


\ X 

V 

X \ 


-» - 


\ \ 

\ v 
\ 


' ^ " X \ 

X ' \ ' 

f ' ^ \ *■ 

v - > j / I 


- i < .V 


- V 

-~X^N X 

r " n\ A ' 

l A A A A 

v - / 1 I 

/ ' 

„ ' / 


/ 

/ / " 

'/ 7 

A 4 Af ' 

' \ V- 

\ N ^ 

\ 

\ 

\ 


duro Icn^J SfaeM^Ki C<r>^o| MC+0r5 CxA#xXY\t i ■o -VKft_ 

.SovrU- o>trr'ec _ fa ITO 4 "Fcao - f"K£_ rYjox-J n.CrKC -£ie34o) cd 'Hx£_ F&Asfo 
oU-A'innui ti\L ConoiuciDrs 

B = B, - - O 

*Xi -kke. a<X.°cxrd .X) Lr> Opposite & - Bi +Bi = X 

^ oU v c c_4 i im •'HxfMO 
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o 

r 

r 

r 

r 

ir 

r 

lc 

c 

f 

c 

f 

( ■ 


Torcfiie on a current Carryinci Coil jr> a 
Magn a fie Fie. Id - ' - 

k)Wo a ^ reef mo? uUu cuAjmntt Co’il is* 

pjctcxol t-sn Un\jjorrr} -ic. )-p oybed-mcM 

cx -forcjiai . j_f oioeA not expeU-enaZ- a .nej- Forced 

kJo. -jpr&t CowVjokr +W i-onple_ token -Ike, 

rec'tan^aA, loop U placed Suck +kod- Xkcc (Wfcrr/t 
Tnc^rx?, rf 7<i ^ie/o/ & is in Fke. ptanae. o£> -fh*. loop' “ 



AotcviiOY) -cikL* 


Tkc /pWd exeMs no tarce on +ke. hvo AD c^d 

fee 0 £ W loop. \ ° 

Tkx rr?crgnA-fic ^lelcj ki peA^endjcuUa^ tv -Hvl cthjm AF 

°/) fire /crop On<d ewxk a dorce F, an it, tokkVy • Ja 

c=4.<recced in+b dKc. pjeme eff tkc_ Icrop. 


F ! - Ib& 


. .- ..a 

Jimik>dv| dke mpgmtV ^'-eld 
oaeM'-s a Form F\ on -the aAtr) 


C-b ? cnlvicn dx cliri?ci<ol ouJF 
o£j tkx_ pl^Yic ©jy -Hvcl loop- 



Fa = Xb& 


= Fi 


TTvxaA *tivc_ rtfL-f- /orcc. enn -Hwc I ctop dx Zjl.yo> 

Fko^a aX a torpiui on dkc loop o/ett to j-Ke_ pojr oF 
/or ax. F, cmd Fx- ' ° 

t>U.oiA)i 'th<xt dPc. ttryau^ on H\jC loop ~j -endx to srotecfGL 
oriF - clocKcoUe * 
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TTuz iorcflAjL 


T = . Fi -f- FiXi. 


T = ike» 3 _ + ib,& ai. 

X 5 ■3- 


X - XabB 


- T AG> 


H^gl >4 -a */ii£ ahxa 6 ^ tk*. r^cton^-e. 

Moco Consider r HvA Cct^e colp-n 4Ke phno o-fo 
Hv^ Loop , Jo> not MLonp) W&- m^ 0 ryoMc £ieJd and niccfc&s 
ajT\ qnvJe to i-Ho 

0 LM -Hit. angle bc+uMJi*) Majl ji'dd *nd iU norma] 
*£t> i tWc. toi I be. firtcjJc &. 


R ^ ail 


*0 t 


slr)^ r 91 
a/s. 

OT fiiT)©- 

a 


Ft = btl 


Tke 'jyrCd Cm 0Jt iM AG> .CD 3A.e. .. F | ^nd F^. 

F, = F-j. =■ IBb. 

tKc_ jpvcoS Fj cmd fd reAuJis a h*rcjuj£ cjlu'ch Mi 
koioevV t lese Haom H~kt eas.lf«\ G«Ae plant ojj 

labo uxu> ttJoY)Q tkc. majzjn&dc j-ieJol. TAaa Fa becaoua 
•HvC petaoendiciRloA ddiMoncjt £A-*l ~tyra\ ofo tke 

Cou£>li W olecreasecj. 

So dSjL mG~&)T>)'hicl£s oj) tFx ~brc[U£ cm) Atu_ /crop ia 
TT ” F/ -3L Sim 9- + F> 9 l Sno9 

.- .. - --j — i*i^i i M Ma »g« » « ai»ai*» i a»M»«»~'«»p»<w*l 

r - x^bfe S)<Y)e ~ - 

/ T? - X C^’ x'S ) 
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I 

Vuju 'Cor) txe -exjDs-e^ed oa vf cSvr p voducf- j 

oj^ Hvj2_ meK& prtzJ- 1c. ^ ojrn g-n.f o-^ -Bee. Co'tl c\nol -fW. MacjnjSWc 

■>/1 ©Id- r~ " '~ * ' ^ ' . ..-—I, y . . . ^ 

— yv\ x B 6 ? -> orn^e. bdwt&to m wd ^ 


rvici-cjncjtie. Moment o ^ fW CuMxnJ- temp 


m - jj) a 


m e 2 ; X r 


Si l/m+ ^-j-, roagneh'c mornea-i rn^. 

< TRd) 4 °^f^ -fend^ Ho ro fo 4 e. 4 -V\<z Co‘tl c\Lotcf Jjf<: c>tor| 
co<!jS . T-te value cWamneS coi+h Ornate klw^n klone ojl 
Coil <3v>d cAlr-c ci'iOY) o ^ j^vjcxyn ctiC jjcWv' ® 

loop kciA ^ c/oreJy tvoc/yy^ , -BK^n 

'f'Wn sfvY^t^ K/i 11 W - 


CVY)cYi 



H> 

m y £> 


PolaJufy -fAe Magnetic dipole, tnorneni - 

Lct-oK od- <?m |^ce +kd Coil- Ij- fkc olim-kwi 

°j |) CuA^L-evc 4 Hvrvu^p -Hvt? Coif Ja c)ocBk>i$>£ iiuun ^Wju 
jjCiUL pouS SoicBB Upolahj-hj- 



i 

j. 

4Kt oUVcOovi Cutttnf i_j avUklodaAe.rWi 
•H^vi 'fvoL WaS r\e>r-H\ polojJh^^ 
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^ \ ^pjU 4 xJ?ce_. Coi L o-j -StoLe- lo cm* K oJ> 20 iCoir iA 

orod CoAAjcS a C-ufitX&yvh cj IX A , TKe_ Coil -X& 

>°' D ^uS>p-e , nciecl VCAdi CclLUv and 'Hie. nonmaj jf*o d^e_ 

p)onne_ the. Coil rOaJpzA, Pn erngle. © ooi-fh Hi-e- 

cUyeet:) or\ . oj q. uWijtrnrn hsoAj zxxnjjz mpsme-ii c 
oj 0-8 T•- Tt fhe. to-royc -c ( e>cpevertccci 0 b^, 4He Coil 
-€L^u.ctls <>96 jj*ncL the VcJiu^ oj B • 

5o|. Hes^L. Qjxjux o-f the Coil r. |oxio 

^ = Jo 

/vIm rn— oj* luxxxA M — Co 
CuaacviT - lx A 
A/)< 5 '_£j•ojcfi c Ji ei <d Gb - 0-8 T 

TorpujL - o. g A K|-m. 

To no uj 2 _ -e.x e_-n <!£_<=] exoiJicrd - Cavoadno Cod 

tt\e_ rn^rvci-IC- *^t'eJ<=| -its 

. "C = NlABS,'n0 


- loo Cro 


.-2. _-u. 

m 


i n 


0-9 6 - Xc X \X K ID' *"X 0> 2 x5>\y)Q 

^ 0-9 6 


-S o 


S) vi 9 
©■ - 


I- 91 


2— 


Vqol. 

6 


Le^ 


A yectar^xdaA. Xerop wive, of- si-e-e- 2 .« 2 TCm;< M a*. 

S*heoadxf c.ixWilLni' pj- 1 A • A s-frtM ^Jbb ojime- 
Cojat^pfriq 2 . A CuAAjint' JLa rve^K +V»e- Jjrop> cv* 

-SUouon • 14 -Hie. Xoop orjo/ -Me, oo'n^ a/u, cop)qyioo>j_, 

Jiy)c£ the a) -fcoYcpxe- pcfcJn^ on *Hie. loop onaol 
OO -Ho£L mcLaryjiude (frr\d. dlrecbion oj jpYce. on "Hie 
Xcop oJuji Jt> 'HnA* cuA^end* CaA9i^rig. ooir-e ... 


2-A A 



401 


2-C*r\ 
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r 

o 

o 

O' 

c 

c 

P 

p 

c 

( ■ 

(■ 

p 


.OP-O The>uz__ toil] Jbe_ ^dy-c jl- o^ cdtt roi c4o cno 

^\™rT2iAObJr Ooncl AKe_ -4- Cno JLem<^_ o^m oj- 

Mrz>p ruiahJiK ^~o sbfCKj^Jrdr CLoYiduct?>r- 

——• -7-i- X F X 10 

^■ 7L C^XJd-' 7 -^ 

- 2 X !o“ 7 y\J ( touxe'tjaU sbrca'^d Pnr--e. ^ 

-P'sru IotJj yWcc on o^rUjt a. 4- ccm aj-cm oj- Lcmp 

GtsOauj jmrrn 'the. sbroui^Mj- C&ncLucjvv 


F, 

F, 


F, 


F z 


/4o 2. x 2 . x 1 


4JT p-.r x i o" P 


x 4 X|D 


- - 2 - 


3-s’ 


5 XIo~ 7 M ^ atAja^, jVorn S uAxe3) 


Ci3 


' V v» 

l~ I °^)cl F-^, oj clijjeSU^riF mcs^iOJ-tMolc-' * r -Anyv» 

o/o not Jtnrn Couple. otnd kznce^ J 


Toirj 


•Lee. 


r = o. 


O' 3 AJ-eP on Xoop 

F = F/ - Fx. 


F 

F 


a x /o' 


■7 


^-|t5 wc ^c}s S+ra/u’<jd4' toire^) 


3'II X jo 


A 


^4- • 4-5” X i O ^ A-J 


TF-c, -j<4 )rcc on -tinio i^nxicKes ojr jLoop ct?uC_ 

m m<^jn)iM^y £>ppos‘)-te, m dlrec-tron , Inencc -J-kx-w. 
bcUvnczi €Acb crtheA. 
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TTve. McLarie-tic. dipole mordent <x revolving 
eJ«t+>on J - 


(e)ectvcrrO 


Xn Bohr rtioJle} d negaXveX^ c WwiA -ed paAbicJe * 
xrrO revolv-cS GAounjcl c\ poit-fi vdg ckoAgec} nudeuA 




f\A'0 n ' w r 


TTv.c_ ^eJec^hirr? £e - l^xi^^c) p-e^'jpr m s. Uni^orro 
Cvreu(<AA-_ roo-fion QAc-ond G S-fccfi troaA-M kfiAvy nucleus 

ofo cla^e +-zie • ^ 

7Tu>> Corvdrkut^A G. <TiOrc.cn \ X. <oa - 

X — -~L- . T —> Time peAjool revobcboTn 

Lei Y t^e bine oHbrfod t cxcL.to d-^ -five edecLstn ^ rvnd V 
X fKe ovbifnj Xpeed . TXen - 

T - Hil +h^ X - ev ^ 

V z Ttr 


TFvtp^ kd’iII be G rncirtne-tie mornfrof f cAemoi^A bp XLt) 
a^odnjkd odfin -Hua arcitfaiirj aions^X* ^ ^ 

X/c = X K nr}' - .gvjC V /y 

A \*2- ' f 


tOk^AX. 


V *e~20 ****’' vT 

A 


Tke diYccfion ?k -fLJU mMnedic moxneruf- is irtfo -Hop 
p|cme c>k pzpeA. 'tMujchjL- a’a fKpcf fkc •eXec-hron js. 

moving k.. clockedse_ | leglebi ng Q eiocKioise caaj>ienb-» 

AXe Cc»n k)wie /At - jB^Wc.vr 



arrie 



He\c. L JLi °}j +^- M D - meritaryl 

-eXeefvon <*boicL LKr Cen.+r<xl yhicJcuA* 
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r 

\ 

f 

r 


H-cajl 4-K.a r<xJio 

Mi 

- e. 


L 

2rhc 


l s C <xA.Lt 


^VoTYi^g^^'^ rrduo J^ 4 Q Covl^nnl. 

/-~fs VcvJux. * S, - 8 x)d CI }c_^ '^ tnr 0,-0 sJ^cjhrcrn. 

BoKx AA^uvr)e- '4-h«xf 'Hvg.. ci'n^u.vlox mo me art" utvi Krwe. c* 

4,t<>creie sel o^ Vcviiux aA - 


X - 23_h 


ITl 




W 1 •£ ptaricfcCcnoA-fct<ruf < (^V\ - &• Q'b T!s 

_ ^ Cans'll DT| o^- c^atlen^ i’a c<xlko| *Hve_ w B©hy 

U ^7 va-fi Scdn tm Ccvirti-fi crp' 

Tc^Kc. +ke_ yaW c^- n = l , Km ino,v e . 

(Mi) ■ - ^ 

v - c / m i' 


'mm 


4JL me 

- )•£ x I6~ )S Xl,'62 X JQ~^ 

4 X3-IM X 9 -I! X 10'^ 


- 9-H x !0" aM /Vrn a 


(Ml ) jy)J irv 

TTvU Valui oLa CxtUrl 4k*/" MAjJnci*>n". 
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*7TnC, Moving Cttnl CtALVANiOMET^R - 

Movi-ng Gen I q<3 vam oto ei€-r Ga on) jYv0^ T M£JA't' 
jpY c^e^f-ec.4i dvi cr«n3 no £P\AitA£.Yncr\t Small eJecjxrui, 

t2wA2iXri^ wid volXcxge.- 


-^ T-Va ustyrkinq Ga b<x^ GKa -J-acl < Hv*i 

U)Un a wrmjnq Coi 1 IS pldULol rn a mcxgrvaXic 
L-t expe^onceA °CL t^iUL- 



Co^s-hruc-Hon' , . v , ^ i . n 

--- TKg. RcJ^o'noTnjiie^r c-j^ o. Con >oirh 

manv -HiAns , CokUh°jA +& ro + cx A &.bouJ a #x<^ 

ax 15. m a inn i ■form radio.) . 

7*U* -Ia A CtfUYldvJc*) So^4 ivo-vi cove., 
cOklcK mcreaAeA S-hrev^+k oj, +ke rncxgneXic. freM 

and mcUCeA +W_ -^iei d yacitnl* 


, P^A.m a r\c wl 
l/ Ka-^rud - 


raol’aj 


* At0 > X -—*— w UaO -Hml CJUAAAtvt -yowS •BavowjU Hvx. Cotl,C\ 

+px=fUX acts OVA It- ^ 

(0m 0 - L ^ 


T - MIAft 


3 

3 

O 

o 

o 

o 

o 

) 

o 

o 

o 

o 

o 

o 

0 

O 

O 

o 

Q 

3 

D 

j 

o 

3 

3 

O 

) 

O 

) 

0 
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-Smcx- 'Hajl -^I'elo! Jj radical bu cLiism , So 

Kav£ -tajcen sin 0 - 1 . ^ u 

TWXa mcx^ne^ic trnrcjuo, -tovto 4o rotate Co'iK 

TPv^ -S’pvi-og' _£p pvDvicbc^, a. CoMnt-e^. torrjUjiL K<4> 

J rWcdr Lcdcrncc- *Hv 9 -fmqiuL niag> cvnd rei>uJfs 

S>jecH<pUv On^iAA. cte^ection c£> . 

Ivn e^tul'ibviu^ - 

K4 = Ni/yk 

COUttuz.. lc kj> tke "tcv^i or\oj Gmaitarit ok -fk^, Apwriq l-e, 
reAt&v-ing -forcpuL peA unit turUt. ' ^ 

1Tmz_ dMJec4l (Tf\ ^ f^cUW^oJ try) +ko ICrJx 

by c\ po'onte V Cutf q C k.£_£>! "to tkx Spring • 

k/e. ikfwe. 



Hence. -Hajl cJj-jflec-h'er] psruduxd Is. pvo portioned J0 d tW. Current 
iDl4iY)<jj -thrdu^k dkc- ^xlvAno nuter. 


C u r Ytni Send: i yj i;y - 


4 -f uj ciek/uci <X\ rixc. dtAjecbor) produced rn tiu 2 _ 

JcxlvoYuxnerteY *oW> a uWd cuhkJkjt ^lows -fkvoi^k id. 



ttuc i/mt CtOJUAjf semi-fi vrfy is rooky A oy cVividcmjA 

Voliosje Semi-Hvi+y - 

Xt oU^mcd aa dW. cti^lectiar) pniducod i r) tW_ 
qcdv^iorviciej' coUuo Cl Unit votive )s cx^L'eoJ qcross tW -Kajd 
dcAjYtincJi, +kt yn.1 vnnornoler. 



Tkx lirut of Volt^e SenXibvrfy is roo|/v or cdj v'/sion J V 
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UOkM ^KouJol -Hoe. spA4ri^ j.st\A.p«rv&icrri c-o’nn£- ir) a >- 
rkovrns Co\1 i ^cUiv<Mriome+eY' ' h<*ve. Xot/O -fairs I’dxriexJ 

V ? G 

Sol. Lot-o -forsfcnnaj Co-m+^ni fenchjjic&e. °i reefer defl-etk'crrj 

^ } }y^ Cot) -jor 9hven VoJ<xjl_ qj^ Clu'YeW' °>no! Kenoe_ 

3€rru5>rtiv’i'tj oj 1 ^ cJvanomoe-'he.Y' [-riCreaieA . 

ikKjie_ ;=boo faeshrrs, uskich cGYreni- s«yti.t;vi% 
oj a goi I vs>nc>member Ce\->n Lmcv«vieol. 


Sdl- Curre.rci: vt-bj oj- ^cdvQyoorneier- Cmo be_ 

’ Lricreai.'eb b^ - 

CO IncreovAin^ d'h.e- mumber p-f- -HAA.yaA oj- Co i L 

Cl‘0 l-ocr^o^i r\^ 4^e_ rra^ruziio- e-M. 

CJ'-O-£,■«- -*f-aoo jbcior£ t/oklch VolHra^G---&ervAjViviity 

oj <n noovirg. Coil ^oJ vAnomeJ^.v' Conn be_ mcronA-cof. 


jS_oj^> X/olJ-cpjC. SenSririviz^ oj- ^aJv/a-n orne.r Car, j-narepaei 

( L ) I-vaore-PG>i-try^. -Hae, rvej-ic -j-ieJol 

(Yl 3 J}eCv-€J»-£»iip^_ -Hre. VaJuj 2 _ oj Y oy£jcrn,nj Grrviionf• 



TKa Gails i in CeA^et-in ^oJ vqriorncX-e.r' n kave <a -jpA-ed 
Core. maotiL oj n mom.- irria^ncah'c. rne^aiU’c rnocf-eA^aJ- 
> ofli lAiko does -Hie. oscjlloJmj co)L Come it) rei-t ^ujcWj 
in \Such Core.? 

-IblAX- Xc e_oloU| <cuJt>dmi"s p^oluccxl nn Ctre. o/Yck 

Oppox-e^ +he. caujie (j cle.j'/ecf/on oj 1 Co’)l ) 7 -Mai” 

ij. 
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Arryrnejey ~ 

Ao qmmt'hi' c\ /Lend resist or? <32. a cj vq tn omeJt at 

It d UAOjd to rn.e_cuu.Ho. tkt i ri <3 xzircu.lt- I y-| 

Cnn 03. MLS - 

(r/cxl\/0r>n omeLtA. .xA c\ ROMct AeYlAi'h]ve dex/i cQ_ f v^jf* 
rc/> ck 4utl ScoJe. etcll e c 4i cm tor q c>4S%en.f cl ttx orde.T' 
d/C,. /)Ho -fo* mt&u^nn C CuhAiunh +h? a^lvewormUf 
™*i.\ Jd be Conceded ir) SeVu& ^o) cla d\ a WhosL 

YOAiAfrmco , -\-Uaa evil! cWc^qe fW va lue cl rUe CutreytL 
m djz cnrcia{. u 

> ov^rcrvvu. -tlaede <d^jcu_l-fiei G toc-o rMid^nCjiL 

Vt ( Cc<XlecJ iduy\t Y€A\d^iYi UL LS. Conneclc.ol i'y> toralloj 
^vwomder- Coil , So tW mast ft* current 
paVSe^. drou^t ftvo Skurdt. ® 

TPvcl r<2Aida»iC£ tk£ <Vck&nje ntuif - 


Re, v, 
(Rc> -+- ) 


^ Y± 


( ifc Re, >> Y s ) 




<& 


R* 

-\MAA- 


& 


*3 

*b-h) 


& 


Rc 

■AAAAAV- 


*!s 

a\AAW- 


-e 


/Vrnnof-or 

Ari /de_cj drnrr/edor AaA z^uro reAidtoriCjC. 


a^ tC ^tK f’*-*intent*, Conv-t/ttepl gedvQnonrvctor iwfaj 



Ato H o\j? _ 


So 


To Rt, ^ (X- Xj) r* 
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Voltme/fer - 

A JU a. kl<%\\ YzaIAca'DUl G0vnr)om0-£jr * X+ is 

t<A-e^ to vvuiixiure +W po j-O'vHoi.f oUj^tViunce jwro poinfs 

oj^ a orctui i-n volts. 

A ^alvonomotor cqy) W, rvrto a vo 

bu CoymectiriQ’ a I0ai\ reAjs-tanco m se.*JeA UsHM -fbx 

^CxJVQVlO^AoteA • -^€> tt'V.od" tl dVGU).-S Cl ^rr|C\.U CUA’te.V'vt, otherwise. 

-pK5_- Vol+Ccge moetM^AOment w3l| tkc_ Dvigir\oJ Sejt <~v£> 

btj om amount uKaC'W uX VUix^ \<*.KS£tL • 

7W A^i^tn-noe- oj^ fixc. Q^qrt^nUK.-f 0A- 

Rc, + R & FL C ’5 << & 


3 


-k- 


<i> 


Rc-, 

-WAAAA- 


tr® - ^ 


Rg, R 

aAAAA<M-vAMM- 


* TVve_ r-eAivtance. an idecO voM^et**' Ja i-n^iniig• 

Ejfcc+ive rcAUtanot- Converted qcJv«non)<„+€r 
In. Id Vof+rrtcftjf - ^ 


R s — Ro, ■+ R 


Also 


^rerm 


ohm' £ Lavo - 


X 


3 r 


V 


Rc,-+R 



3 

Q 

a 

a 

0 

o 

o 

3 

Q 

0 

O 

O 


0 


o 


(3 

d 

3 


a 

j 


3 

3 

3 

3 

3 
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A hov^» <=l reAi-s-tc^-rxLe- oj- 3 b ~n~. 


tV 


It v€-6 jpt-tJJ •sosclx- <=^i^j^te.cb° r n usrH\ gk CujJt\fi^nJr 

°i- , a r nA^ _cWp<J<sk...ttie... ,_VfcJu4L- oJ~ 'the- Y : e^‘t&fccrr)CJ2_ 

ri^tclzA it) C&m\/<&£t .let rnit) c^n o-f- y^r^6 

P - e>* 3 A 


5®l; 


R'esiA'tcrnce- oj ^cjvQnomcde^x. Re, - 3>o -Tl. 

a J Ij = 2 _ mA ,- ix ,S 3 4 

R^a-n^C- oj Ciryirri&hes^. - o-s. 

A gcd vM-no-m cjRla. oj rcroj-e Lj cmo| reAi-sterna®, R G 

CAm ir>€_. C0*0v-eA-iiecl /Vito an ammetev be Connect''m 
cl ve^ Aouo resUi^nce- y* In p^-cdhd ^oJAA 
gcJvar)8rAedeA_ 6 oKxnj2_ \ycJjujL. de give.vo b^_ - 

Ys = Zj R g» 

I - Iq 


„ , -3 

2_ XlO X 3 O 
(° r 3 - 2.X lo 3 ) 


„ “ "2- 
C K lb 

O- 1.98 


- 0*2. -a. 


■>° 


CoRac K one 'the. -fcioo <^\n arroroe.ieA, or <a 

rioil]ioiYrimeoh 2 ^_ , K<=^> ve.sU±cm oc_ cvncl lgU^.P 

The roil licvnorneTev. /ooa. Rlgbes. ves>.s-tanas . 

H ij-kiLA. -Hoc. ramg^, ©J 5 Qrxme^oiA. , -SmcdifiA. 

VcJlll oj shn-n-h Yesi^-fcoince * 7 Ti^- e^c ^vcJjurd 
T'-tS] *> tenner. c>j pcxJx.cJJjL\ Cowoj-j, nocti (yr\ dJ- HRc 
^cxj vonomeAev. ornd -s/iMvrfc resist Groce. Is smdilgJc 
Tnom -The. cSknortr resi^-b^nce. 

Avnvne^eA, AwA god tboAx/x. Yc-n^& , Thx^cjbre. 

5 rr-)adJ vfzXuj— cj sb u-rxt YfiA nstrovv-ice. <=r >0 d SryioXlfiA^ 
eg cm voJjsyvH Y-e~s i star) ce.. 
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VERY IMPORTANT QUESTIONS 


1 MorK Qutsiions- 

Q.l. Tcajo pcvdideA A omd Q> oj rmsseA m and 2 -ro h^v-e. 
ChooASjeA H- Qrtd z ^ Y^pecJi vebj , loofh THese. po^ti cle-& 
moYvn<Y with velocities V, and vt re^pecfrveiy »m fhe~ 
.Sornnex cHajl cii on exiles -Hvs- mo^rvzshc- J-idof S 

acfioq normality jfo their cGreeiion tootion. XJ- the 
-two Fa on4 Fb qctrng °n tk£_m QAjG- no th-e__ 

focHo ’ oj 1:2., fh<z- y 2 *to oj TKu-n veJda4i£J> ■> 

Answer w 1:1 (. -DcJKx 2.0I I } 

Q.l. A oj <x f>a/dncl&% pTrojc-ct-e^l ^ion^ +x ctXiSp 

0x.p£^4e,ncc^ ^ fono^ dmi. db Q moJjruzdi c jjel of alennQ 

tte -t-y-qxis. kjhzh ti the. oUtecdioA oJ~ tie ma^nefi <c_ 
Arvsi^eA ~ alan^ -X ad s. Iridic Ztfc^ 


(5f$. Ann ei^ctrcrr) ofo^A riot -SuJfeV <sJeJ-lec.fi cm GihJe- 

poA-t nn Thrui/^-hi <a nerpio-n qjj Uni fo* m mo^njetK... 
foeJol* lA)haf~ Jj> the ourecTi on oj the magnetic fodd? 

fW>n&-~ A-fom or Oppose tr> the £ Ail p-ncllA 2ft *9') 

motion oj el-ecfrm. 

Q'. M. (/Oxitte. cfxoo pvop-^ti-e^ aj q moteA^ lAi-ed ^ 
a. 5uApev\A\on Loire in a movmg_ c^i) goJvqnometeif. 

▼ (csse J> 

Q.S'- /\ oVc.td«\>T- Coll ©J ciCM-eUj CaJOUJDcI N djJAX^ <3rx>( 

yaoUui f caA?u‘e?> a CJUhteytf- X- ^>tle the expression 
for the Jollotx>in9 ; 

(i ) The rr)c*sjneJh'c fodd °et tts Centre.- 

(j i 3 the magnetic foment oj thXs CfilL, 

(.AH XnallA 2oii) 


O 

o 

o 

o 

o 

o 

o 

o 

o 


vji 


D 

o 

3 

o 

o 

3 

o 

D 

3 

3 
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2 ?V)q^)<s Quest tans* ~ 

Q. i A pa^-fiole. oj ck^JYO-s. <%, C\r\d rryqss, yr) is mov'tyi 9 
UutH vel 0CJ Am V> Xt -i-A cAed At> <q UDi^ovro 

r^apneti c. jjig_lcJ Q> cdA^ec-j-^cj ppApa-en^'coJoA- d-o 
v-d.-HcA'An. • Sko.w ihcd~ Jd~ deicnbes q cayzlJciY p*Jiy. 
d\&~ pare £.X| cm -joY Jj~s rn cM. 

(C 8 S 6 i 6 | 2 .) 

Gi. 2 .. A .Aoncj- -S© [emend of- JjL'n^dy L lnc\vt n^ N doz .n^ 
CaY/l£2> C 3 . CUYY&wb I . dec/wce. Ahd. fix pyes,s\oY] 'Jt)Y' -Hie 
noo^neiic. jfr<Ud in fine. imtedioA .of ihe sole Mold. 

(. C 8 Sg loll ,® 8 ) 

OhjlQJY) Lad\ "Ho 'trhe- k.ejp of Yi-ecessQYU dio^a rsiro 4"he_ 
exp’r^siioni Jx>y the. Yno^rujfic. field In the. )nte\JOY of 
a Jt>YOLd Cayr^unq cuAh&ruh. | 

0(7 2 . 60 O 

G-M. ^toA-e. Slot - So,voaA ' . 

A Cu^ipc.'rvt X rj^iotx^S. zn Q. ComcJuc-for plqcjtol i 

p-e>*_p€ncLcuJ<AA. fo Aoe plane p-f the pcxpey. Tndqcode. 
AheL oU-reel! on of -fine, m^ntlric. -field olme ;t& a. 
SmcdJ eJjupiAn A cj L at q 
pAnf P Situated aj- q A 2 ‘ 

cL\j>'Lqyicjl X jyyrn the clevnenf 
US S inocoY) i n . .. 

(c-SiE 2 -oc>^J) - 1 -^ y 


^- 5 - Circular. Co\l oj YQcllu^ R CaM de>, c\ Cu Yvenf I .j 

lAitrte. ^fhe expr-essiovi joy the. majjrijdic jj'eJcf duct h> i 

if ] '^ > nT 0 !^, ^ £ x *d"f& • Fiyc) out the. cUredion c>f 

Aloe fidd. / N | 

Cc*SE Xoe>8 t oc) 

| 

Q-A Bid - -S^va^t LoiuD^ o|y^v£ the ex.prcM>ioY] 'foY 

die. rYYzjjy^dc ji'-ejcj ext O. dlA'tqnC.e T cJoY}^ the PXAS 
/yi?>vi fA 4 - CentYe oj 1 a cc/rre^i caA^n^ cuA^enf /oop. 

{j>a*1kX 2.066 ^ 
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Si,7. /)r\ eJ-ec-Wn ayr\d pvo-An inovm^ km +h Hke. £<mie.~ 

Sp«-£-3 e^rd-ex*. #i&. /6aroe, rricxjjr\eMc. j-i-eJd rofeno cdr 

i^kf- c*vy^e_ +f e - MjrecAiop of -fhe. f3elol Q, “" " 


•-SK 0U3 ■fhe. 


rf ^ — 3f — ^ , — i J ^ » 

f- Y cd\ecdord •fb/Zo^J-eoi I bu A\e_ :Ho£> pafdideA )y> -Ho 
rvicdrneMc fi-edd ■ Find dbe_ radio of -Huo rc\dxuX> pf floe 
OycLxlaA. t-Ohuciq '"Hoe, pA>sjHc.l<S4 cLc^C-dbo.- 

Cc&sg- 2-oi6 ) 

\Kt>ojd i~o accedej^aJh^-- 


~2-~J t-'^ C-Ka^u-^S — 


fieJttd^ aj- 


JI 


L A T 


(Spg. A CvcioAcnO ? tokio loeim 

p>oS\di\/G- ior~ i-S* £ YY~\aS>£> ~ 6‘7 X/o 

3"2. X 1 o~ ! * c 3 kaX> CX rnc^TcJOhC- 
ujkocf" 'roix^st i=>e, 4^e_ \joAuol. 

of -Hoe. o_p pXt'A aiAijn aJ-j 
U2»A iv) i;F? 

Aro&us^eA = i.a’xio 7 O^Je/sec . 

Si.9. oOsube. -Hoc. -r-eJcdlcnn fcrr HHo. fo rep F ac-Hn^ ori Q. 

-' -" ^ - - / • ^ q v-edocifp v 'H / nrou^A <R 

)vn vec^cnr yicrtodio-n- U-^vn^j. 

-Ho€_ Ccr>ooU-Htrr]<. umcliA. coKich 4-^vLx 


of -Hie. 'fe--esx^u2.-vi 

ej-e.cdoAc J-i'ojd do d&- 

(_f\\\ Xndi<\ 2-oo 3^) 


cla^tA^e. nooi/m^ 

fY^CKSfj-TnJldl C. ff-ejoj G> 

Tfd c3u cm 3 e>u ve 


fbYCJL. to "ill We, (_°> D MA| xj vr> M rO 


ono| (_b) m in’i'nourr). 

C-D-eJ^ 2Loo7 3 


9.10. .S-V cJt-<o 
UJAx-te, 


- -fke_ pA-oc^ P Le_ oj- booytAt vn^, of a <^do-Hor) 

4>oO U2>€L O P -pKxA rvlQC. kj. 1 T) <2. . 

J s _»»•!__ A 


JU 




^diw IOC>7 ^ 

p q-od <3} eac-K 


5. I I Tuxo joL^XuK Cad* cdrc loLaA, JLct>p r~ '-n • i wi ^ ^— — i **-" v. 

oj Y'QcUu^ V P-nc/ carrt/io^, ^ucol currents <a>xja 
Jc.ejo't m 'Hie -p-ctM zdJLeJ p\c,yioS a. (Coro ro ova- 

CTX-lS. pcxJySinj^ dhrDU^h 0‘ 
fT\C_ cd\-r-e cd)o~yi of Cuvrerit 
jy\ P dcckd^. ennd ;v) 

Q Ja on ti - CLfockto'ise. aii seen 
/^rtrrr) O LdUxC.li dh ££jLlj cdbd'fari't 
from\ dhe. loops P cmd (SI - 
Fi-ryd. fhe. me>- t jY}]'iuc/e. of -pke. 

Xie.t yrvx£jr)edic fiojd. 0- 

(j>e^lkd Xoix ^ 

AYl6(A)eA. r 



Q 

J 

3 

O 

o 

o 

.:) 

O 


O. 

o 

3 

) 

3 

3 

3 

3 

) 

3 

3 
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Q ' 12 " A CUA>W (X;) p U 

Xircu^Af tA^nre. • Ano-fcher Loire CAAA^j-ng Jp-e^clc/ ^ 
CuAaXtlX C^a) 2.^0 Xhe Sganne oUved^orj KXfX c)o.se 
arid pa/iaJJjJ Jt> Xhe jdn&t LoWe ■ 5kou) ujAfio rH^_ 
a oU*Sfrtrr) k6eo +h£ m^rveh'c f'ejd g|ujl A 
cux^yrt X, -ex&Ai- a -force cm +h(C 

Second Aj.re. Derive, fk«_ expW/crv, 'for -tfuA j^yce. 

C All Xnc/iq 2c1» ,67^) 

^ ,l2> ’ Hoto Xd> a moving Coi[ gcJ'vcmovneXeA. Corjv^Xe^ol 

L T^° * ? Expl^vn giving -Ae 

Circtur cL(.c\QYC<rr) and. +he_ Y-e.Au^ye4 mcrHvorncchc^J ^ 
y ejection itiecf.. 1 

c R&SE Zow ) 

ai4 A scdv^nomed-e-v W !cx coil mls-fcc-oce of- 
loo.Ai ^ WJ scaJe ^dej-lecLdor) un-hh a. (Current 
°J ^ Yv ” 1 '^ * CX/cuXsCfe- "H^e- \jQ_XiMJL- dh^- res'-sf gm c^ 

n-c-edcd dc Convert id into an amrne.icA of XQ-nqe 
0 - 1 A . JO 

- o.l _n_ < C °^ ) 


0 - 1 A . 

AnJSw-eA. - 


r* 


® s! ^. A 0>i l of XX) r^U+cmce sU 

fuJJ scoJjl dejlec^'mo. for a cuAAenf of- SmA- 

Holo uxil! cemve^i" fkcA SaJvqno»njei*Y iv\Ju a 

VoldmedeA. - of rqme O -fco is v 7 

^ ^ t c &±e *6ii) 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


221 


3 Mavks Questions - 

A Xovig sHrcu'aHt' 601re_ of <cq YcuJaa cyoss-secfion 

of Y&cUX '.Cl' <Sc?X.e>> a. Xt-eoidp CuAj^mf T. 7 >ie_ 

C60*iA£r4" vtA unifonn'Jw H^A-fviHui'ecj across Hoe < “? rD fR'~ 
^ecHiCY"! . AbpXj. ^vnoexe. 1 's cq/e tutcd Lqio cdcjdaip- 

•Hoe- ooctffne^ie^ f/dol ed «- pdnH ion 'Hoe v-e^tm fox 


(GO 


>a ar 

r ^ a 


cend 


(GO r > a 


r-e_^to 

(case 2.010 ,Jl) 

Q.<2. -Ocde- /Vr^npere'-s cqtfcuu'taj L-pi^j • U3/Gde. -Hoe- 
ex pszjLZ&)crr) for 'Hoe- nao^rvA^'c.. fi-ebt ccf Hoe Centre 
of a cJycuJoa Co'] 1 of yacttuA. R CaV^mR Q. Currait 
X • I>vzox) +he yvoag^^He fOd Xnej; dde HUa 

tLx>] ^ t f CSse 2.00 7 ) 

(SCO,. " dDvqoo °i ScHemocKe x£_eH-eh of Hoe_- cx^cAc Hrrrvo. 
S-fcfe. X\S Caj-o-HH» og. pOirOp-le.. Skouj fhcdh 'Hoe. 
c^tcJo-brcon fVep ucenevj Jc 2 , i ncU^exicUjxh pf H\e v/eJodfj. 
of -fhe- cKa^^f pc^Hcles. ^ JK; ^ ?0<9 ) 

Q-M- JDtqiad a. icjoe-lled cU^g-/qrG of o. moving C&iL 

3 cx)vqriorr)€de-V'. cnod expbuyo Hs UOoxIprAp ^lX)hrd~ 

_Ia Hhe. funcfiox] oj 1 Y-QcUai no^jpe-fic fGeJd 

inside -Boe. Coil ? £c&SE Xo|2. } 

(Si'S". A inoovVW^. Ce>)l g-cdvcinorn-edeY" of AoM/Gance Ro, 

enVes JuK -fall 6 CoJe defection go Ken cl CuAAerub 

^Xg. f Iouds Ho-rou^H Jchs Cm l* T-t Cayo be. Cvns/evUA 
info cl QmmeJhev U of *y qnqe (0 -to I ) coKeS-e. 

(X > cofen c\ sh^rif of ‘resistance. X 

Jd Cdooro ee'b ed indo qn qrnrne-teA. of 0 H 

X , -ff-Yooj +V\e CLxpAiA^dion fox Hhe shunt. xepdr-ed, 

in'.W^ H x 3 R *' £ Jbelkl 2.610) 


O 

o 

o 

o 


0 


D 


o 

o 

o 

o 

'3 

o 

G 

0 

0 

0 

0 

O 

o 

0 

o 

0 

0 
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Q-6- ' fhe ^xpAiAiicro for- forcjL- pe^_ trolfc, 

y^n<fou *lrtATt> Xtmo. ^Vcu<p4~ pcot_cdlc| 

Ct<A>t5orxr Cjx?c>z^y~)9 Cjo’n^uc^DY's • H-cncje de^-farvi. &ruL 
Chn^peA,(L U ° . ' 

(_E>dkA 2.00 9^ 

^ A cJi re uIaA Ccnl oj 2.00 4u^y\a. cwid rovoliuA 
io Cmo Ju. p/qc-eej m ci umlfomn rnp^njejnc- foi^JcJi 

°f O’S- T, KloifrrvU Jr. -the. |o|c,tu!. of +W_ toil. If 
-hKe CmMjltoJ- no the Coil Jj, 3 /i, CcJci^W-e. dke 
GO- TbiroJ) ±t)rcjULS_ cn 

Cb) To-tceJ 1 fo XCJZ_ cry-) ~Bie_ L 

U- ') ave^_q»vge_ Fbrcc_ o-y-\ eAcK eJeo-hrrro jyi -fhe. 

c^ril, dut_ i-o the mojfotti'c f'd=l. Assume. the. 

QA - £ f l °J Cross-s-ee-H bn oj -Hoe coire ^h) be. jo~ s 

qnd rhe -jree eJecrhron -a Jo 23 /m 3 . 

Av~Au>eA = (a) T r 3.41 N-m I^diA 2 .oog ) 

Lb) z^-vo Co F= e (vfhOe -- 

<5-8. 1)^4^ the exp^M*lC"n fo/3, the. -fcoA^OUL. 

‘tc.-fin^ 0^0 c\ recfq^i jujcufy^ CUVt^jot- .Coop ploced 

t*A A W-npforrn ^c^rieni'c Ji-ejcj* Xb m T-epAxAerufs 
the. rocAUru_ti c rooioe-irc)- ojf floe CuVu^rt! ' -ltrop qnd 

B +he rv^nfcHc field , Show +W- +he. -fcovepue 
T: Cao be. exp^x^ed OA - pp c 7n x s’ 

( Dc4 Kt 2.00 9 ^ 
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S M<vlK& Ques *tiev>5 - 

(V 1(a) KjKoi" 1 a a -io-^oicl ? +h®4' for ono tdeo4 

HrOI o| qj- CfD-Selu oaour)c) Herrin , "Me_ rnovQerreH C 
-AfelcA c’l ) UVi stole He -loro“to) Ja Ccrr^rf^rl cm<3 
Qi ^ He^. ©pen space, i-rHiH-, an exlesiov "to 

_44~>e__ opovotof 4l ~z.-e.-irv . 

Cb)^S|Cc^eK tKjZ_ fteJol Air\£A for c\ f mi Ue_ 

•Solenoid * Houo oi/te. -HuA£ fl’-efct JLi-nex ol^Jj-eA^yil 
frcnm He. eJeclvic ft-eld Xar\e£ frmG Qr, eJechic cjipck? 

C CBSE Zolo ) 

(Si-CAfe) TtXrD SmcJU) toUmliex] d rcaJj^L C©i Is. nnc^JOLcj 
1 ? 2. CcvAXr^ -epu^Jl CjaVulyvIs and <a>t£_ p|ctCx<d t*ji +h 
Heir gee>rnehdc cyxei pep^>endu OAlejr ^Jho each oilier 
Oh xUvoum in fiV- leAJve -expression for (ie&ulhn^ 

oo<xstru2_lic -fi-eJ(c| xrh O- 2_ 

^ A^xtAiM, - k = -Ti^olR__ 

a) ^(xVr^ 



o 

o 

;3 

o 

o 

o 

*3 


gJUe +le- erpves^i trr 

(CB£E ) 


(b) <S-bocfe_ 4 Biol - -Sc\vct>cf Laui cnn<3 
fo/t. ~*Jr . 

(g.S. 3ittt He kelp °j a ( neoi ? exp Wn He. 

p/iJnclplG- cmd ooo'rKj'ng. of o. moving eoiJl 
^oJv^rroxnei-eA- . kikoj- UA He funefi ovT qf - 

(j ) Uniform racUal fief3 ^ X>eJ Ul Z6o7 3 

(ii ) Sofl Ivon Core 


o 

o 

.3 

3 

O 

3 

.3 

O 

3 

3 

3 
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(5b 1. (aJ kocf JiA -fKld. VaJjLUL. ojy tY)cX^oSk\c. 

'picJcl oct poi rrf O ctuJL Jr> CM>OzSLy^r 

•fd during In -Hoe. urireS 9 



Aw?, - 


Zle.ro 



61,2. /} .-borg A+roJ^Ki- uArfi. Cc^Je^, c\ .sWdly ^ 

CxvA9tc.^\i” T cvXo-ng "Hag. pos'if-Jve. y-c< xj's m * ^ ^ 

ct CooiroLon ccfe. ^^i+ori. /V parish cXe. ofo clo^r^e 

•4-6 -X2. moving utpHo a v/elodt^ \/ aiong. ° *| 

X-oi5<is. in ootvlcla cblrec4ion will Hid A -j-_ 

p<a>cH eld e X p4AJdnC£ C\ 'jWce. ? 

/V\A- c^Xon^ V-nx/s 

Ck■ 3 -Ito Ctfobun r^non dpDcx dXdofiric. rf-iejo) ~e? dn-H 

ma^nJL>1C -fH’eJel ^ peJtp^Majdck*^ jHd dacii o+Ki^. /fo 

cdxcbnyn ^aHexs. In HHe re|4oo poap er\cLi cuJti>A_ ibo -f W 
cAj.re c'hi o A) o^ bo-H-i T? and E-* Gtmd movers Mncd-t^Le cfed • " 
Fr>nd -Hno v-elocdty ok Hat <aXj2_ctro>9 • 

AavS. V=-§- 

^• ,L b ^ .narrow lo€_«rn oj^- pvD-bons am-id cdeu^yonvS^ £acb n^. 

+W. ,6n/oe momerHun, -£ni^ cx v^on o^- uniform Mcyn^'d 

fiedH oUrec.+-eH p^upemcO.<oodcu^ Jro Xhc- cblrecdrum ojy kW/Jr 

monruuAHurn. tola od LajouAc^ Hml. -Hne_ ycufi'o fGe. cXy'cmJLo^ 

pajf Ia2 oilmen t>dd 4 dm -hKevn 7 A y. , 

0 • /W>- T> ’. r<j rut 

. ‘ 

0,.S-. UDklcln ond, hewe. Hkx minimum jyr^^<u\cjy cfo revolcofion^ 
6okxm pvojdcHed uu HU, -Hoe. -Some. ved .o c\-Ly (v.) penpencbleujar 
-to -Hoe. Aiagrvedoc, J-iedd (j d c*-pcuAide_ and (H 4 H> -fH^kclej- 

Aaa* - /3 - pewh'de—! 

(S, • 6 • HouJ will be mc^^tyidd')O. ^-i e|o) j.rad~<en2>i‘ty oeh -Hoe. c&mjb>-€L o^- 
<4 ciircujnji- Cod carr^in^ CuchAsunjH <alocmge_ )jp ~tP)<z. caaj-ota^c)~ 
bhrvus^h +iad Coil a>> cXouJoleol cmd -tHe_ rofoUuJ!> ojy -H^jo Cell 
lA loxxJMed ? /^ rvSj =, 4-b 
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'(9,-7- Tioo ictCnticcxJ FrcLiuXoA. Loops p q-noj 

CqcL ef rc\cL 4 U?> R and Carry/n^ Current 
X Kept In pejz-pendcutx^ p|qne& SmcL 

that tkju .j Lave q Common centre. ca 
^Lx3oon) /V) LiW •/tie rno-^n,i-tude Qnd 

directior) ojy the- net ma^nedte freJd 
at the. Common Centre of the Coils. 



AwC £> = <9-9 -L 

vTa R 


<^.8- A (nire- A-(h Xi Carrying a steady Cuttdherct of tZLft nnoj 
ti> tying on •the tcxhle. Another mire CD Cc»YY\jincj s: A J_A 
bdd directly cxhove /\& at a height oj ^ 1 mm- hint the tnqss 
pou unit length ojj the mire CJ> So that -It remain/) suAperidoX 
at position tAiken free.. Give tbe direction of 

the cxxMrort frouuin^ in CD untb leaped; to that in /v&. 

/W> - J - Z X I 0 21 /ro . 

6C3. A ti-rnfrrm Conducting a? ire, Xength I 2 .a Xa ujound 
ops cuS a Cu>i>oonX carn-pn^ eo’d In +be ckape, (I ) c\n 
epuj lovd-o^-cj Xrtctrigd'e, of si'cU ‘‘cl’ (j 1 ) Q scjuavl of SioU. ‘a’ 
CwO regxOAv h e-xcLcyom of sIcU.‘q.L The, Coi) Xa Conneeicd 

Xo q Vo I tcpje, soiree. Find bhe. rncyjnctie moneni of 'Hoe, 
Coils in eqch Gxse- 

AnA. (j) -isq a i C>d3a a x 0' f 0 3 -/3a 5L i 

(&.]D. Timo Co-axiaJ CtTrcuioL^ Xoops L, 

and L -2 ofr raduuA 3 On. q nol a on- /rd 0 * /]\ 4oi 

. placed aA skown. U)hodt~ S’koubj o i 

be fbe mayn) tade Qrtd direction ly— ucm ... f ~ 3 ov 

of tbe current In the, loop U jSo l, \y 

that the. net rvrxgnjetie field <at 

the point v 0 ; be zuz.ro ? /bnA, l a - -=X A 

J vo 

<9,11. A ioo p oj) irre^ulaA. .skpcpc Cxr *£pncj o>t>airct Is loaded 
In on Fcternat mo^ruAie frekt • Tfj- tbe ujire uA flexible*, 
Uky ctoeA d ckctn^e to Q. CrrcuinJC shape, ? 

ArvA- 7o mlnimte the po todtai ene-Vpf^i- 


_?>cn 

o 


1 — new - 

—>f*— 3Civ 


L« 

■ 

u 
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Unit - 5. Magnetism and Matter 

Class - 12 th 
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S.M. 

Topi*- 

r— "* 

f4&- 

±. 

XvA^V0o|u<i-t lOY> C Mo^rueJ~l.S<Y) 

c> 1 

2-. 


<=> 1_ 

3. 

Mc^nx^fic. FieJoj -4* F-teJc{ 

OLf 

LG 

.. . 

Mcx^wjjfi't. ID>i pole. 

06 


Mc^0rucJ-i<l -pi ejcj a. pcrircf" 

csLujC Sc9i. Meowed- 



1*1 ) On dx_)o<J bcu>»_ tvt^^rvAjf' 

°7 


0*i) Or\ of boA, 

o 8 

G> - 

CxOt>uml JLtrop A. JOipol-e. 

1® 

7. 

To*rc|U<L <SOO. A. boiA. ?n <3, 

i r vV5^njz_^-| c_ -pi’eJIol 

Jl 

&« 

Po4*-c>vhW Er-uz>*,gvj qjf o. Mc^ruuHc. oUpole- 
m c. ^fi'cJc] 

17, 

9- 

(cjcxyaaV.s. Lc\tyo ^j*o y" 

17 

JO- 

Mcxg iOC.Pl O f-IC-H of* 

l& 

Jl. 

IMotja AjM-io. Ele^me.ni- c>f Eov>d"K 

Ci) Maaitv4jHc £>e.cL)Y\ocfnon C9 1 ) 

(Ji ) McupriJeJ-ic ID>ip j XrxcJ'micPcm C S D 



i 9 


2-1 


C«»*0 Ho/U’Zianrd"^ O-brr^pora^jreh* (_H } 

2-1 

L'l- 

Im po/tl* fynjf" *tet»ns tv4ec=| ir\ Wo<arxeJ m isrYi 

2.M 

IS. 

RelcxXion b/ui fn<*gru>ic F&vnVLpJbU \ -hj CMr) 

<^y-\o! rn<^nje_rHd. Su-&Cje_p-tib»Ii.4-vj 

2.7 

IM. 

X> taTno^rvje^ho. ,S<A*kxs FotnCes 

2.9 


c_ 5‘^Jos‘iAnca^ 

33 


F erro rncx^ruzjp^ Sub^-tpt'ncoi 



Cu>ue_ Lc*uo m Wo^r&hzrr} 

39 

\c>. 

H \j&ith&>U C »>oj e. 

U2, 

17. 

Use. oj- Fe.vrornc^rusjb'Cs 

4-5 

IS- 

Ve^y Trripa^^yxt Qujl&.Hoy]S> 

1 
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D 

O 

-o 

o 

o 

Q 

o 

0 

o 

0 

o 

O 

o 

0 

0 

0 

0 

O 

0 

0 

0 

:) 

' 0 
O 
0 
i0 
0 
O 
■0 
0 ) 


Zniroduction - 


f\ GreeK pkxlosopher TheleA bod observed 

- */\' it * # „ * i 


tV\od a. na^‘uA-00f occu/zJr\q ore. of iron attracted StnaJU 
pieced of cron ttoujoaoLs it- TkU ore ajoa found hn an 
island Ly\ Greece. CcJLtccf Magnesia . Hence Heed ore ojoA 
named Magnet ibe- 

Mc^netism - 

“TKe. pbencsrneno oj^ attraction ok SmaJl 
bHs iron , ^icel 5 CoboJ^, riicbeJ ebc. it>uaAds the. ore 
-U Colled mdsjrte'tisrr). Th-e. A-butctuAoJ formula oj tHJd 
nech uatlI ore. ocoa Ft^On - 


The CbJtnese discovered irKod" Q piece, ef ivmnttiie 
K)Mcy\ 3wspend^o| -jpeebp cnhx>auA> pomps ouJ- roK^J-viu/ 
tUe riorHo s.oud'h direction - Tbu/i a naPuApU masj ) 
odd cacti vc Qnol directive p*D peAdieS. 


in 

in0? 004 


A Mcx^ned-u 
of magnets 


rechve pTD~ 
to find rktir 

d } . i . ... . magnetite 

ajso CpMjlcI c Lopcl S-fcone In *H\e. sense op S'tone- 


Compq ss 

perd-y of magnets ojoa used 
Hjcou in steering the. skips .. That 00 0ivy 

* O ^ t i I L « \j . i _) » i i . rCI 


bended oyi 
nctylcjedvrs 


d.\ 


Artificial Magnets - 

The n<o0u/Lp«J rn crQr\£-t$ bov/e of ter) Irre^uJaA. 

Stage^ cmd theg. ohl no op. Ii ab found th°dr a p/ece, 
erf cron or stetc Con acquire, magnetic proptkiieA on. 
r-uJobing. tAjl+in <=i mp^rieP * -^Mcb m^rddhs made. Ooot op 
iron arid ^teel GAjl Coiled addftclod majrtePs. 


A b<\A rncx^nep, Cl horse Shoe mogmet, ma| 
-etc . aii are ojctifTciaJ magneto . 


needle 


N 

S 




($ 
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»av f^lAQnex 


XX Xs "the. most Com noon I vy UAed ■jb^m 
oj^ qn aAti^pictaJ rncxgrud <x)Xt cU KaVe. HOAXh pole cmd. 
soiXh pole- oj' Scrme .shrenglh cxX some cXvtstance.- 



ShoAl 

-the. 


Uike-n t-oe hold. a sbeedr oj' Xa/Vd over cr 
booo- nrcvgrreX coo<d SpvinK.le. som£ cron jXUv-tfp 
on -me. Sheet: the-n hhe- iroo 'pilings re.rar vanoe them- 
S<dve?> aA Adoi/Qn In ^jb^vChJL ■ 7he~ podttern Suo^ests 'Hied' 
cctf mc-tion JU maxi mum ©d -Hoe dxoo ends oj 1 the- 

rncxgnjeJr • 7T\e^e_ ends CaJLl-ed poles -fhaz_ ina^nef- 



BQsic proper-lies oj Bar M*gne/t - 

Cl-) Evoa^ mcpgnet cettracis smajj pi'ece oj majyneX'c. Subs- 
bcrnCej Ia fCe. Lioon, CobalX ? nickel Otnd Steel dz)K5<Vids it- 
The tiovo JX movXimum aX -the Xoo ends the 

taj-jnjeX* These- ends oajh- caJLted poles • 


me 


( 2 .) toben a magnet X suspended y^reeXy uX+h the keijs 
<5^- a thre<ao| ? -then Xd Comes Xo Alit along the, north 


s o uXh. Xs? ct jo n ■ 


The. pole. e>^- Xke .rncx^neh ookJch pcdyrhs towards 
<geo^m_phic noAXh xA Ccdled- noeXK pole <a>nol the poW 
ookteh points Xotoasds geogra^phtc. soiXh Xa ccJLled south 
pole. 
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(3>) TTve- J-Ane_ p<AAsin0. dt^-notA-^h noAth cvnof 

South pole_ oj ( mo^ruL^ crdXed a*icJ( .JJnt. and 
five. Xatjl pcvViine through/ oercbre. oj- *fh su mc&nsJr 
ivi o. <=tlr~ecJH oy) peA-pencLtcuJLoS_ dr* the-. Xun g-H-i e^ 
the. mo^njdr -U ccJuUlc} epupctoAuoJ /Jwcl. cjf d-k£_ 

" W 3 r ^- 3 Uwl. 




OxiaJ line. 


(.4-) L. \ }Ce poles r-e-pel etmd UylIa !<c__ poie_.s cclt^ct cacP 
oVheY. 




CO 1 r\duc+ ivc. pAjbp^Hj - 

poKen c* piece- oj 1 c\~ rynastnedi c. mcct-vdcd 

Aj-Kjl scrft LyoV) ^ C^boJd - ., ntckd eic. ( is placed neco*. <=t 

bah> mevgned- ? Jjj- QcpuiYeS nnc^gnjedism . The- rney»mti.Srn 
So ac^Lur-ed Ua Called Induced rncx^ne4isrio ^-od^tkXs 
.. pv-DpcAjp|. oj- nrac^njed-isrn dj> CcJLLcd brxducJi ve pAOpesipj • 

CO *nse~ TY\o^n^diC poWS exUt i.r> pcdrs . 

poles ojj q yyi&^rud Cavj ne\/-eh, be. sepaA.cd'e^l L ; t. » 
memo pole- do not ■exists . 


The. 


M 

ifl^n 


I 


5 


M 

S | 


5 


__ U 
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Magnetic. Field 


T-r oA -tKe, Abound & rno^-^rudr or' at 

CUAXiz^d' CciAWnp Co-rid u.WD'f hn l^Kxch v^dhs y^c^ar^hc. 
ej^-ect Csam Ebed -jp^JJ-- 

Xv-| oAjc=fe^_ d"D V!&u<3ix£e. at rne^rvjdic- -fie-ld 
^rqnVuccdLG-j 7 paA-PcdojM. introduced -Fhe_ Coto cepb o| the 
rocvg rvcdrt'c rfieM JjivtU. 

M«igoe , tic Field Lines* 

It JlL qy) irnc^YiaSty. CMfrue ? -Hoe. tangent to 
i/ok(CK al aryy point tc*> fRe- olxAzcrb!on ojp rnacjneM C 

■jhcfd *S* pd' -Hrdt pert nt • 


/ 


HeAe b^itoiXy ^tatd megmt'o. Ji’eJd- 

ti) Uniform Mfrenetic Field — 



-> 

-r 


X 

X 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 


Examples- EaaH TnOe^gruddC Fi-eJo( , Mc^v\edi'c ^i'cld )rv£)d- 
a Solenoid CoA9v^/n^. CuAAcni" cd'C. 

GO Mon- Uniform Magnetic Field- 


Wep»-K 



.sdror, 


‘i 



Example— Mcx 0 rvej-i c, Fndd di*-e sho cx bc\A. Moaned-* 
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Properties of Mogneiic Field Lines - 

(i.) The, YTiCtgrvetlC- J 3 'e 4 c| JJtsVLA oj^ c*. nmc>^?nj 3 (.ov oj 1 




C^G Oo*ofsioG_ "Hhe. booty ojj -Hie, rA^g-rueT oinr'-ecrf'i on 

°J~ mo^Y\e*bC -(-leJcA XtVuA aa. yktw novHn Pole- Gd 
Souiin U po1<L . J D 

O) TT\e rooypiifA^cLe. oj* rrxx^ry’efi C -fieJd ouf <^rw per]ref 
is repre^ervi-pd bw fHe number rn^rveTicT -^i'-ejcj 
XGua poAA)in9' y{ovrm11^ 'HnrDi/wG unH. omq cv^ou'nol 
fino3~ p<^i rvK ^ 


. Al 








, ) i n 



hJeotK Mo^-vefic Ft-eff S-hrtnn^i r^o^nific JiOof 

(4-} Tcato rna^n^dic. -piefd -^atuza Cpin not j^nfe^Aecf- eacH 

aHAtA,. 8e,cpiiMe oi* fKe. pcrinG of; iTct-cAAecfion uoe. Sef“ 
turo cGreekorys. nn^ruLft'c POkfcH 3 a r)o3t~ 

pojes. Hole.* 

r B -■? 



(3 ) Ma^rvefiC ^lefcj e.xfst3 InALcfx, e^/t\xj ma^ne-Ks-ecl 

/vjoij-e>ual* 


,) 

o 

o 

3 

G 

O 

o 

3 

o 

o 

o 

0 

o 

0 

o 


o 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

'3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


233 


Nofe- x , 

TKe eJe civic. ^p-ejcj XrnM do-rub c 

oolXcVi ostJZ, y\o~t czJosopl 7 mcxgruXic 

JL2yuJ> ojdL cJ oA-ed cWinLCbuA C-uW/ei. 


Mftg ne fic $>\ p.Je - 

A YY)cxs*-nj 2 Jn c oUpo/e CanX,&1; oj- -boo unUksL. 
poleA oj epucd .kxren^lb conol J=ep<x^c*b<sio! bw c\ small 
c^UA+qvvcie. - 

txQmplejS. - Q>ov>i, , CK OroopcsvVl Yie-^AXL. <zX~c ( 

TXe. cXLiHranc_a- .b-eXuj-eux-n -Hie. XurD pole?, o^ c<. 
mo^nxAic, olxp©le__ XL coXUo? +Ke. ^vv^grudHc JX-ngxx qj 
+ke rTic^gruzi-. Xir ~a a Vec-tror cXv-e cX<eA ^rcnrn .sovAb 
pol^ :fo 'novAV^ po^e. o^- IKe- m^grveAre oU pole . XI X* 
AjtpvLxAejrcreA t>^_ 21 . 

Mag netic 3>ipeJc M oment ( m ) - 

Xir Xa ~H\e_ prop)uci~' of) -skr-on^tK <% dbier 
pole CyyO Qnd +he, r^ov^vxj^h'c Xe.n|Xh (aX? oir ma<?iul* 
'if Xd refAUeM^ by U IX.- ■ ‘ r L ; ^ 3 | 

M - m CXt) 

--- | 

wZl 

^ Ha^'njzrhc cXtpole. ^omeA Xa a. vtc-fey ^ucmXibj &-nd 

arf-s cUr-ejcfior^ Xa ^nmr xoujHa Xo norbh pole o^f- 

*tbe- n'laa-mX - 

U ~z^ 


rv\ §<s 


n*I m 


3 X Uni'-fc X X> X\Jj-J Tesia 

^ Si Uni-t oj- pole s-hren^fh m Ja 
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M agnatic Fide/ Slr&ncjth erf a point dut it> G>e^ M cyrvrf 

, .I’Ke, *&i ren^Mo of noe^oeWe 0i'ejo) t of- orr\v 

po-inp ja efA^rud^ OA 'Me. ^ybree -excnceol SL 
01 ) *0^p°'H'v*~‘h'cc0 Un’>f nor-H^ po/e. ptacecM ect -fhcdr 
po'lrqr. 

Xt JLa c\ Ve.afoY' £ ju c {Yvh'tjj • TKe oUrecHoin 

no cc ^ ne.-H e fi<Jf -*J> o^kutl^ Ku po om-t 

riordn^ pole i+joulf -t^nd Jro move. * ^ 

(A ) bokiUA Ci pOtAt LiC!> Ort Ct*]cj\ Ur>e ofc boy - 

LeJ- < 2-1 i>e •Hie ryha^ptiaJHC- length o jj o. loot*- m<xsjnc 

to/f-bo Om.t re Q. M JU 'Hoe rno^nJbhc oUpole mornml" ,fKe 


mf 


K)KjeAe 


M = mxU 


H^Ae op ~ c) JLs +Ke cX^-fa-nce oj^ ffue. pcnvtt p -cm #ul 
ooq'el /U\n£L fpy*^n 'H'vjC C^ybfreL. <Hva_ mc^ruU-. 


Q 

o. 

o 

0 

O 

O' 

0 

o 

o 

o 

(0 



P 


ry 1 


6 




N 

Q/ 

P 

H-- 2.1- 

-* 

B, 





1-^ no JlA -Hoe. o^ e^<zl^ pole, Hivor, m<^nz?He ^elol 

aVeyi^Ho exjr pcont p oluu. tfro S foie oj^ mc^mt M - 

! 

J2>, = X*o x nO x 1 - Alo no 

4TC spT- 4JL 

^icJM -S^rtrx^rftv c\J" p 4 lol M poliS-. , 

£>i = xto y mx 1 = >Ut> no 

4JL N p^ 4JT ^oj_x 0 

/H^ritedh'c. 4He|o) °cj- p olue 0& bav_ 

mgxtzf f s - . _ 


£> — — &i 


0 

0 

) 

j 

o 

o 

0 

o 

O 

o 

. ) 

o 
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c 

r 

r 

c 

r 


s 


M* 


YY) 


JUo „ no 


4-7X (H-jL) 2 

M 


P m 
^ _ 


An (d4L) 2 ' 

) 


A-TL 

— ^ 0 yvt 

-4-TL 




ly-i)* 2- (d+o 
CgL±Q (pt-.Q 


■] 


e> - 

/Uo m- Aid 

— /4 o 2_ M of 


4- 71 (df-j?’')' 2 ’ 

4JX (A^-jl 2 -) 7 - 


(ZiSjneJ .xJ S-lxaxj X°' < < <d ? " j?o _ 

(^/Hortg NP ) 



M ke.v-\ -Haj^ no 

0> — JJ o Z Mol 
4J 1 oN 

/H - any pam-f' cno cxxicU XnotA a t^Updfe. , mo^nxjhcL jp^Jo) 
-s-bre-n^rm -U> cdcmg 

(& ) Coktn poimrt Lies or\ e«=|UatoriaJ Lme, bar Maflnch 

L*Jt KjLAX- OP - ok :a^\d pcnrvt P jL'eA ovo epMojfov-t^xJ 
JJyul 'How baA rna^epruUr- 

M ajj yu’jk C jp cJ d -S+rerg+k cup P 

cA\ajl jrfo Noy'-Ha pole, o-j^ irrvz^nzj'— 


B r ■'Up x m x 1 
4JC /GP X 


Alo m 


4JI (oB-fO 


Mcp^AjeJic. ^t'cJol sk-e-m^fh ab P 
cpIujl 4o Sou4k poleAo^ rmgjnjU- 


G>- 


,kl& x mx I = JUo np 


An 


3p- 


4Jt (dkk) 



N 


/)_£ Sj = /n rn<pyn /f s-o -Hvik v veArhcaJ 

Co T>0 pOYl evl^S cvyid (2>z. S>m9 Coy?C£- €2C*C.k © "fi\A4_ - 

HoomajVl. f CxfYYip&nmJ's, «JorKj PX kj pa^pBUJ ^ 

NS ) «(dd c*4 • 
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TWvxiAx^c^ M^?ru^h'c_ 4i*cJo) 3 /ren 
boA. 0 me^YVzJr J SU 0 < 




B — B/ -f- Q>-^dx>A & 

p* — 2 vM*p, . • j22_ -_ y_ L_ 

“ 471 (oi^) /T^ 


cef- P cbjjL- 2h) tkx- 


2, B j CoA P (aJcnJ Px,) 


CoX>0 - 


4 a -f P 


J3> r Xio M _ 

4*t C4V f ^ 


~X ^ fKjz- rncvgocX 22. koAi L <c c o| J 'tX-An 


£> = XJo M 

4JL ol 2. 


or t? = -Ak-_EL 

4TL ol 2 - 


/K /Ki Qnu pcriyut" ©m e^uccfa)nc*J Xiyvz. , /Y\o^r\xbc. -^leio} 
^irsYig+h^ I-S In -Pkx. oCrecXom ©jpjpoXrfe_ Xo fvf. 



N 
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Curfenzt Loop <\& <3 M&jjn&hc £nf>ole - 

CervulcliA a p!ane_ Xm>p v&i-re^ cctPi^inp cu^ixtwi 

it) Qrvji iCJjyzJ<ojise. eX r&cjh on - TKc^e^thpe- , ^4~ KcvS Q rtoAXk 
p0(0X41^' . Lo7>^'>tq, cot" *f4\e. (oweA, j^QCJ2> Htul Xtrop CAAh>tSJrrf~ 

Ju cJooKo-Ue » 'Hw^.^cnrc, JU~ KpX> og SouXb polcOjAg- 



Upper 'fAce (M) 


LouoeA. -fqce ( sj) 


"TR.ua T4\e_ CxO^aultiX Xrbp LjeJnAVes «A a aqo0A£Rc 

TXmz_ mcp^e>(c. ^Xpsle. rYi&m&rJf aj^ five. cuAAeni J^op 
( M ) Xa gUmjcM^ proportional Ut> 

(i ) sdren^pH-i OkM^ 1 ^ TR^ia^R df-R«_ Xirop (_X ) 

(R ) A^efl. CA) enclosed bg +Rf?_ JLonop- 


M c< I 

M ~ klA 

Mr X A 


M c< A 

H-eAe X•- -1 


f /cnT /O «Roxy-vS iM r NJ jTT 

--- - 

si Unrf - ctmp^uG. rrxiob? (__ Am 1 ") 

X fitnp€A& — 

XT caA +Rc_ TV\c*JjntMc- mom?rtf' ojy arm. 
Tuajh Jatip o ^ <zhszr\_ t>ruz_ s^ucuu^ irveXex C^oix^inQ °\ cuoiheyvh 
cnru 2 - oirnpexe. a 
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LzJ' NS O q bcKL o jj Uy\^th a l Qnnd S'Wg4V| 

tJkcM p^le in -U, p/qoL£>! m uWrjprrn lyiapiriOi'c- b 

TK-L. yoo^iru^' Jd hUcf ad Qr]a\t 9 Uji’Ho f£u_ ctirecJn ar\ 

^ S’* 6 

fxyrot- on. Y)orfV) pole. - no B J) 

Foitcjz- o~n Soi/cHq pole - tm Q, ( oppos>fe. do ~£± *) 

TkM>£- -j^rcjLS ^ ^Kjpl/ cvr\c\ dtnds oh> tf'O \od^ dd^ 
me^nod clocKwde.. 




% 


1 


Torcjiu. Qc4iVg cm -Hv^ mc^aai* is. 


Torfj>u^_ (t) _ Fbrcjz. X fe^erv^ctJ^ dBjcjota 
= m & x n A 


2m A MAS 


So 


Sir* $ r -AA_ = ±JA 

NS XC^ 

Ni A = CL L S*i r* Q 
T = mfl x 2.L Sir* 9 


T '■= ME) £m 0 


( M = mxai ) 


T - MXB 


T0. e=d^f<cd\^A p^^ejncGciA^aA^ ■'f-buL. p|e*ru€ ^ 

CordcxJiYur\q KT omd "& c*y0i Ja 0^iyen +Ke> )ng > Vd~ k<3in0 

ruU. 


U 

O 


o 

o 

o 

o 

Q 

O' 

o 

/j 

W 

0 

0 

o 

O 
0 
0 
o 
..) 


r?) 

• • 
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Kj (b ~ 1 cumc) D = 30 -H^vSLa^i 

T r MxjxSin3 0 4> 


T - M 


djpok rnornm:t aJ> +Ujl *ft*gu£ qc+Jnq ctn ^ 
c^updle jv^^^e^enc^cuj^ jfo 3 uw-^pyrr) rr?o^grutiic -^teJ«4 

3X 7T =- Tou 4€_ 'p-e^i- Teita (^ T T" 1 ^) 

Poteirt-iioJ E-nev^ af <s MMn«4ic Xsipcle in. 4 
M^utic. F/gJd __j*_ 

' ^ ?*>■** eaae*4 bu 4kx_ oUpde, oIujl +o -J+jS 

poAjhculo^ pdsTiftcm m 4#eJcT ^ *fW pckn+tcj 

0 (j rr9C^r^Kc crdJpde- u 0 « 

Wkuo a cGpOle morW' M* kdol 

a4 £ Unf^ 4Wa_ ^Vc+i'&n o.fc ^ uWi^orm m^aeh'c ' 

? i^ Sc> -KicU_ o£ 4&_ -to^ul ac-4in^a-n. .4- 


,+kfi_ 


T = MfiSinB 


7^ -hw=|iuy iencj Jo =a<9n a^_ cpUpolt In tK<_ 
a.rec+1^ ■H^j.eJd • Wo>KA& h U =W |y, wMing 
< oUpole. ckqcu-aM fk£ oic^or) ok fiu. joroux. 0 

TKa^ JatoyK o/oWe sfcr-eo! 'nn.-ttu..- m^ndii i. <^pole 
■ poi-errticj msiMgy oj ol'<pe>l€. *“ y 



^k), ^>mcdl qrr)ouy){ oj< n^vK oJ M In r&^cdi™ 
*K<_ oGpfc/e. rtyrv>\Af>^ a S/y?*^ W*/e_ ^ aacJiin&t 
roiccum dtbraujL ^ ^ 

ejw = T 4B - MQ$>)n9J& 
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Toi^J krorfc ferric iv\ rvt«hr\<j Syz. cllpok pv^ B\ do 9^ \s 


= M&s'in&d& 

J ©i 


MB [} G&A0 2 


(aJ - 


— B d £-©A 0-Z- — C©A © I 3 


S.x> -pK^. pcrfer'uPiAj e-ruA^j crj\ "PK£_ oUp6l-e 

/\ (J — (aJ c - MQ> (_ Co 4 - C*&0 i ) 

VO Im2aa 0 i r 9 d cvoo) 02. = 0 4K^>rv - 

1 U - kj = - MS C*)4.0 


U - — M ■> Q> 


¥ Spec^i<pJ Cougea - 

(j) Vpk&n £> - 

U - -MS Co A 3 o' 


boWnY\ dhjL. oiXpofa. Jut> peeper*cU ciaPv^ -=h> Tvqcgmjpt'c- 
poPeruflc>0 -eneAgy “Zsuno< 


Jj[s pofe^ojfioj -ejoeAgg *zjiJrr>< 

(ji) toK&n ~ o 

U - - M&Cjo&O - “ MG 

7>f JlA minimum. TTui. JcA i”hjz- poi^fie-n s^-oUq)^ 

egLMlvbHMino *• 

«So tOkc^ -Ha*- nrp&j&rioti c cdpole. (xIa^-zh^ oUortQ dhjL. 

nncazntMc jpil4 ^ in c^vul’/ferturn having 

yr)iniv^urrn p. £» 

Oil) vOKjlaa o- =• dKsur> 


U 5 . -MBCoA 186 


=: MB 


X-f- Jla mcoajDwm* TKaa JLa ^PKx poA’i'hcm UYi&i~ah\£- 
epjuiiibv-i utyv 
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f 

r 


Tkro^ tdenfdiu^J 4Klo bosA. ,t o-fc |«o^fh 


— • • .—! pui.— ^4’lrS^n^it^ i / i wul c-nrTSKi^a—T 

CAcb oWlj iNJirio +Ke_ N-pole. o-k on£_ ^kcVvO'iq, 

2>~ p<5le^ oji i-Kjt_ o'Hnjmt. F*n°) ’Hml « -. * -l‘ ~ —- J — 1 

+KjL S^lrfcrr). 

I. 

1 * 

W-e^c. -Hw- bekq \r&A 

GA <\ rnc^jjasu^ t^kAs.4. p6 le. 

.s-tertcjdb 'is m arid length ^ LJT 

dSo --Htx majndic niorrim^-' 






rcnn uA 


M = fde S-fren^pfio X L>FL 

M = JT m L 


/|K 

i 

L 

1 


i 


LJ^ 


=3 


'K- 


l_ 


^ mc<*nHuM<> ojc <*r*4 

ofxicd 4-ieJcU «=/u^. do o. ba*_ ma&inJbh C>X te*)9j+) 5 Crrj 
, , c=ta ' fari “ ?b SO cm- pvm Zih n£l penfa-1 . TBe 
Me^nMuL -momMtf «w_ b>&.- moutjnvh JU o-w am 1 . 


&, - 

yL ^° 2. Mo| 


4-71 (* 

6, = 

Jo" 7 X 2 . x o-M 


bo .S ) a 

&j=j u^cfovicj 

Ayu_ 4i\V i 

e>2. = . 

-Mo. vr ^ 


\a^7V edlC 
r 2-M 


4TL d 3 

r 6 * L| X )cT 7 J 


(jL ■£<<=) ^ 


, -—-- — A; M _ 

4-JX CdV t47t 


C L <<c 0 


e»« 


o 7 x o■ M 


(ojrJ 


= 3-2 X j 0 


-7 


T 
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A bct/i- yt^o^'TuJ' oj- nao^nxiic. rfiomijrt l*s J T 

JUlis qjl^nsd irjif-h Hi c. fflirecifon 0 / r uniform 

*v\a.ejruLRc- r^fzJci 0 } o*azT* 

(013 kJktOh -a +i\t oimounb c if 6oovk «Jone- Jr> i-tw 
ft^e, r^Q^rv£j- So * si U> -4 t) cuL(^.n iKs rri<yrvfcHc. wari^rii' 

(j ) NJoyrrjcU jr> ^V-eJcJ oUr«,c.-kit>ri 

(ji) Opposi-tt. +h«_ c^Urectitn ? 


(i ) 

qyj 

d ill ) 

„* H<LAj2- 

M r 

(a) 

Li) 

H’CAX. 

A-s 


lM - 

t 

» • 


hO - 


e> _ o .0.0. t 


e,, o 

OTiP •hhe. ^fV<Loi ) 

&2, = 9°* C *3h> "Hn^- ^i€-lc>l} 


= ~ e> • 33 (_ o - 10 - 0-33 J 

Ci« ) HcA£ d) z o ^ 6*1 z i so ' 

IaJ r - 1-5* X 0-2.*- (CM ]a& - CoAtO 
~ — 0’23(^-i — 1^) z 0 • 4^4 -3” 

(b ) Tbfcjux. H - MSsinQ 

.(..£ ) . HeAX- <9 = 9o* 

So ”C =. l'S'xo-ii Sin 96 c 6*ai NJrn 

(n ) WihA~ & = 130 * 

30 H c bS xo^'L'i, Sin 18 0 r o 


■>J 

O 

Q 

0 

0 

a 

0 

0 

0 

0 

0 

o 

o 

o 

O 
■) 
Q 
0 
' .) 
O 

o 

■} 

o 

o 

0 

O 

o 
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p ^ Coil \C onrjo| ttc^cjUu^ 

lt> Cm- CcvAxxjj-rn <=% oj- 0.7 s A vevt.s 

u/i'K^ ^ks plane- 'noYme*-) fro arn ( e_x+e>LnaJ -fiejo t 
oj mcs^ni'H^e. 5 xro" 0 ' T - TP\e_ CoVl J<J> -frr*j2_ frp 
ttchm ad^oui- an pix.Ls *nr> t*hs plane- perpcrjcliculqr 
tHd -Hse- -^V-c-lo] c4 1 rc-e-^ovl ► **vi Kam -H-vl Co^l wLX- ’tUtenep) 
c*r\®| Y*eJecx^e_d 7 JU- <55<Ltllcxi-e-& cx-bovcf- vZA-s 
S-toUole epu^-G.lov-1 urn e^n-Ha «=x ■^jr^uuun Cg. oj 2. 
tAJkod- -<-A 4“kc_ Tnovne.md- oj- tvuA>ic\ ©J Xk*_ CoU 
(OJoCU^ -*C-ks C^xis . O*^; C>0 ? 


5o\. 


I r 

-So 'hkod 


N - 2 6. 
o • xs- /* 


V - 10 Cm - O'l m. 


G> r 2TX l cT X T 


V = 2. S 


-1 


N1 
M 


M = MIA - WI 7tr^ 
: I & X O • 7 S’ X 3 ,-lM. .*C©rO V 


0-377 cr T* 


^JS 


V? = 


i_ MG . 

LJI.J x 


J2-JL 


T = 


X 
M B 


ujki>tje_- X -M -Hve_ momerifr 

pf i*n€/j-t-«a aj- +ke. C©VL. 

- 0*377 XSXL*' 1 ' 


4*n’ J - V*' 


M x (3.no’> i 1 


XX x 1 d ^ K^rn" 2 '. 



mp^rvejskl C eslx p © le_ UinoltA. Xke- jri^-JLu*tr)CjK. 

■hxm ma^rvzJic. . 7’’kjt_ c_ b-dxoejua -Hv©. 

.f-ic-M oLirecfion-s is go' cmo| <ortc_ o£ 'Hajt— f-i-ejej s 
kpj> a nn cn^m i -buottL. °f. ’;*■*' 0 “^ T. T^" cAj.pQ.ljL. 

Cornet s^cUole. ejau-A^Ubv-ium ajb an an3*l-<L. of JS" B 

u>ifV\ -fi eJcl , cajKoJ- JL& mA<?> 7 > f-wole of the, 

ofatA- fi‘dc(P J J J 
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X*n -e^tXXibviurrH n -Iro ir^ <-vo_js 

roi^i-fc JocxJamde_ - 

Ad G> ; S)‘n (9, - rr(Q^S?-n0x 

G> 3 . - &> : Si m O: _ 


0T} -turO -cjc\ £ 


- 2L X ID -2 * S/'O ?.£:' 


.Sim a ; 


*S > m ‘*KS”‘ 


s. 


-x 


- i-z MO x o' Xijr 88 

& -707 ) 


4- - 4- A t C> 


- S 


GquS 5 ; 3 Lctio -for M^ga^sm - 

AccovdJn^? dto (4ctM/0S Law •^,-3' A?o^nbiS no 5 
+-k£. ruG rGAj^nGic .-^ux (4>& ) *+Kjrot^gJ^ cvn^. cJose<4 

3lA/t^ACJ2- JtA ojuicx^f ~^JLXX>- 



Ccrri&icleA. <A SmoJU ■' V-€ok>r aAJJ\ e)^mzjnd' ojlT 

400 SuArfqCJl . A^.Oyi^iic ■f'-hjrOU-^h #UA OA^A elewerii 

Ja detirJct U ° __^ ^ 

^ c=| 4e, = lb • cJs •■•■••••■- 

^urnTniw ovM. ati SmaJj °J>jlp\ eJem£4its o ^ +Kje. s,Lo^jqcz. 

jwe obteun .to Gocuss/s Lc\o^ j^ox yyi&sjri&Mzfn- 



^ TWju Idju 3 I'nnpJueA tkcof- 4k*- nurnbe\ rnajj ruJn c. 
^eM XlnM leAvi-OA. emy cfos-eol s:u\|Aa. M ej iMCXJU^i 

e..C|U.cG Xo 4hx. nqrribeir o^- TKic^aa5_4)'c ^ieJ4 J/aca entfe Q. 

Ld) . 

•¥■ TRa- -tact 4'k°G - o inoLtc<0e& 4kc\t *4 Kjl Simplest 

elrncnt Jb ct cGipole anr euAJ^ovt Go&p * 7W^>^ 
isolated mcxg njdi c.^ pole^ (0 .poLU 4 rnA^rutid- mernopo)e.sj QJ-JL 

not Known ch> u 


•O 

O 

o 

3 

O 

o 


0 

o 


G 

0 


.0 

g 

3 

Q 

3 

3 

O 

a 

G 
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Geographic 
south pole 


Field ofc Bcvetk - 


-Sir toilLf^rri filibeg u*ovi> fysfL Jro suqAeMr 

m tKi y t&ot) , \^\od Gcoehk -chs-ei-^ cIa o Iaaxo^ 
rY\ct^r\sJr. ^ 

A yopp y ^ c -^ •S.i+'i b<sjncht_c4 -kvu^n cj 'ti^'zrecio) ond -jy-ee 

do YX 5 fai-e m -tkjL koO kovrf-cj .rho r-e&T 

cilong •t'KjC- nofeli)' '^otcHo oUret^icrn- 

TTU^ oU JdlCe g. kusje bcu_ rnospjinjLi placsio! 

cxhjpTDKi nocxiely oJcmq d-kje. ^xils o 4. rofe^tcra c>b eo^tK 
o^<d cdeaf M 0 o^s ^-hobor. • V 

TK<e 'nordh pole o'jc -Bu<*> FvYyxQiWvm rncxaruJf 
mi\JL{ be tee; a Ads ge-e> n pepkAe s>ouiiv so cfc do Qddvacb' 
-Sol^d-'^ pole o~^ dke S^bAperioleol mc^rveh crn<d vicje.- versa , 

~n^ bopv^i^na^M n^mdi’c exrb o), or) 

aao^e ofc 2-0 dKjL geo^ytxpVuc ro dedicated exls • 

MdxPjvxejhc pdtex cu_-G ovpprDX4T»nocheJW XtrOD „ Qoocuu 

jyr&rn “VKjil. g-«-ogTnxpVv»'c p<5)ej. " ® 


Magnetic 
north pole 


Geographic 
north pole 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UoardGuru 


246 


Caiue of Earths Magnetism 

TTu^ e.xc\c4 CaMieZ o^ ZModth's jvxH^rvdi'sro Ju> rioX 
K'now'n -fkdlUj, Howet/ek ( Som£.. LrnpoXJ'arvk po/si'uJ c&zb 
in *tt\AA Co&pect aM- oj> ^JAoi/os. - 

Cf ) Eo^fV-S t>e- ^0 ro+dian ^ 

c_pcvH> xfe 01 x 4 _s» • TKa^ Xa because. e-vectj suiosWici 

rAC^ac ok CLKa^c^ pcx^a-ickA ^pvedmA 4 d*ebl>nO. 

TTu^eko-fe Gv 3uiksfari CX_ ^ TOt<xHTie* oJcCXaJt enn axis ^xA 

Govlwihrt do cHcul^Hm cuAUnts , tokich <v*- r^omibU. 

rv^ O^STL&f IXrG - 

(ji) Xn dAe. oudvt* /ayew> a4- £AAdV-£. atmosphere , 

OAx in fK*. ionised \sfade ,^ pdmcuaI m cm <3 ccourd- oj^ 
Coxmic yaxp- /ks roibbes , -SkrcriQ decb-nc C-utrem^ 

CtAx ax( 5 dujL dt> yriovemmk pchaA t g^a3 t-onA, Tk^xe 
CuAAtmds rniffbJt loe rmgrufcjising ;fkl- eiwHo* 


Oil*) TKx.. earth b Core dp ejc-hrenoeJM ^Xc>k ^vna naoltpn • 
oVcuiodtt'-nq ior& ok i vtnn wd 4\ld£nJ <kK/e Vu^k. 
CeYiduo^i , nq c) i4^uuc( ' rd*dcm d-kx. eood~fVs <tove_ mfffwr 
be fen-m mg cxvW^d: a Joops. ^c| -pvcdudrg. eoAik'i 
yyic^vtxjH c_ ^te|eb 


Elements of £co#H ~ 


t C*hJL~. 
pHude, 
a rt 


-tKjz_ <^uarvJ-i4ie£r eolXch oUied beg o 0 rr> pl-eddy in nrnqmuMe 
aA welA oa oUreaKori Xkx rndxqmii'c- 4rfeM djs esrtm c^" 
dW ipkcx- u 0 u 

Mcx*mfcK<i exm ! - ., . * . . u , 

. ■ ■■■ . ■——--- TKe. Xni j 04ru ng dkx, y\ ortk and 

Sowrkh poles o^ a -^redy 3ta.pended U mc^rvoi' ^ CgU1l4 

moj^ndnC axis* 


(jeo^rapKic ay-is !- 

—-*- TKx_ caws, aJDOvGk toVUch ecrdk\ 

^rbfat€A JU -tke ge^gr^i )dc_ 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


247 


10 M< 




TKjl. SrrtaMf orn^ie^ r^^rut 4 ic <A*J s. ©rooj 

C Gi/Cis. od~ cx c>)a Cjz. u-A <z>LcXJ yx£o( clA -H'Njsl rr^c^rniub < 
^ledjncohijTO cot" ■Hva- pi <\(Jl . ^ d 

6* i ' 

^fiaaaggatti: Gae<»«xpk<C^ 

Ur— 



—* J\J 


i 


M<si0n8^>c 

rv'j^A.felt^ri 


« 

- - V 


Rc_ MftfcjoUaYi :- 


/V V<Ldl<de. ptane. pa^mq N-i 

° JU CcdJL&j n^xgruuh'c. 

e IVUxicsti^v) v 

vejJr\cS<L ptaruL pcusmq -HnnuAp^v 
f C€ 3 y<L P^ uc nov '^i-5out/n oti^c4-/aV1 -U ccJIjlcJ <3^%Yc<bWl 
yriLLkj Jutar). ^ G ^ 

in ^wa CD r-efmtTvU -)V mMnHi'e cxi's w,J c't, 

7-e..preie^i^ H\jl ^e_© ^nxp Vuc, £*xis- ^ 

, , T ^ miide pta-ne. CDA8 £s mc^rvzJh C 

' / ^ c, e. pkira c 7 2DA&’ Ja -Wul geejrft-pWc 
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(j>) Magnetic J>ip oy Inclination CS ) 


~Lt Xb cXk-i -ruLo! OA 'H'vcl. Qfnj/e, which +K.a~ 

cC r^ctlfrA ioioJ ^^■e.nsyHo o-^ gaattva m<pp ruM c p' eioj 

rvOi^Kfl^ toi+h' ci kxm^ri-foj jLlm. iv-j mc^jneiWc.^ meAjcUan - 

4-fc ^Milt^rdr f>hciA cm sW^aol ojv 'eoM-K ;) s 

v*4 • Tfrix. c ^n^/e. "o^ oUp ^uro pol-e-i X>, 

3o’. ttu. m^rubH^ es^uixfenr, the- Qro^e. dip 

IS XsLxv- At othju^ p)a.CM i tth_ vqJujl ok & JU-e& Le'fween 

o° cvnd ^ 

Mote - 

^ TKjil rn<x^jnitic cJfdincGhoo St oa tXLf eAro )ncd hu q 

cicnoopqAS riiM le_ Jpree- ( JK» rot^-e. m JAovtz^rctaFpfwc 

0J00W-. *fiu. vehicle. 

•fc TTul m<CL^/rutic <MJp om<piz_ S> Ja rn^a^uAAd 1 bu alloiu'in <? 
the CmvpcLSs, n&teMe- *fo ^jx-exJu ho Hue. vehicle plane/ 

ajy rn^AjoUqn c*i>ou4 yKa-^ ho3ri:Aordt\J axis. 


TTv2_ VqJwjL rnc^Truech'o. oGp 
cof <q_ pfaOL' Corn b-e_ itvju\auAAc4 
ua'ivya otvq iriA^rmni - Cojjt^d 

' oli p° circle’. 



CiriJ Horizcnrdcd Ccwpooerrt (h)-- 

1 . . 

Xf td the- CpnnpcnA^uf *W\£_, «h>tcU irv^erUi-Hi 

oj^ ^sxhtbsh yy\(3^ ruidb’c- no H-Kjl. cGr-ecrlicrn 

■1* ‘ “' ‘ * ** * 1 ‘ “ 


m 


an- 


TT\jl iYdcrv&)+^ B °0on9- /VK Ja moli/ed rrvit) g-t-cro 

Y'-e c^foina. uJbvA. Cjyrrjpoiamjrs ~ " 

Ho'hr2uor\toJ Qjrrvp^njLn.^ - cdo-o^ /V£> H - B CoaS 

V'-eAqtic|e_ Grr>qparimi' aiang /VJ2> V = B^m8 
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3 o 
cvncl 


B = Jh^ + v 



7Tv^_ \Zc\JujC o-jj h^iAj'z^DrJ'&J CompOYtj2_n4" Ch ) Ja ctl^everr)- 
ext <JU ^■jycAj’Xvt ploiccA . 

0) M - 'H-\x_ Mca^ ruedi c pol«A (_ S = 3 o ) 

CiO'A+ i^vc- Mc^ndic. C <5 - 6 ) 


H 

r. 2JB-VO 




H 

= R. 



M P^_ vvJtM- ok H <xi a. phtt cm siuJij&ciL ok eav4b 

Ja 44v»- order o£ 3 -z xio^ T. v v 

^ TKji. cUVediOT) ok pk< 2 _ Hoidz^jo^cJ Component H ofe 
'Hvs. eoAdV-i wwjnfciic ^'<Jd ^ £v«vo ejeoarapK^c 

^tcloKac ttor^rh above -fkfc- slJL&ee. of,- 


SourHK -Ro cje^rcLpJ^C 


luJt^CL ojy earfb 


TRc_ v^O^ViroJ Cfcpnpo'n-eiai oj- gjxkd-Vvd mcx^-radi'c. 
ft^d och pldcjt_ <W4./a xjcT^T- CoJculoJe. fke. 

vajux oj kcSuzAf )foj Oomponerd o-f rm^nttic 

jitic), ife . p£ <Mp aj- thech ploc£, JLa ao. 


HeAje. V - o-^J^ x/tf 1 * r 

f-yZTW} ~£ Q-n £ ~ ^ 


<§ - 3 o' 


R 


H = 

H • 


V 


O'liJs Xio"^ 


■fccw S 3 O' 

o .! 6 rs X ! o' V 


1 /4S 


o-M 2 xio^t 
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5§3 At ^ Cetehuv> -todcxfiovi 'no Af^CQ , Cbmpas* poWj 
12- W'CA't of Seoflvapl'vi c. -north. The. doy-H-» -tip of- 

n^<xg-n*iic. yveiolle^ of Q oltp C-mrle placed i-n .the. 
plane °t tno^ruh'c YY)t*MMan points 6a* etbove 
Ivoviper^aJ • The Kovixan^iaJ eornporierit of £ol*.;HVj 
field i-A n?eaAu/ad jH> be- Q'M &. St ° t(L *Jy ^ne drYtclior} 
notin'] hide of The. e/*s4Vs field <*> fkt_ locodion. 

dechnodiOY) B- l 2* Lotxt , 


d-*p £ 

£> c> , H ~ O • l L (~j 

i. & - 

ID” 1 * T 

As H = 

RCoaS 

R = 

H - 6-ftX io^ 


C-cu & CoA go * 

R - 

o-l4’X 10“^ 

R ■= 

■Va- 

0-32. X iO _Lf T 



g e 


T^e. ^<=’i/*jfV.s ffefo) yli-eA tn a ve^-trccj pUne. ]2_ b 
W«A>i: of jeogrevpKic me^jol^n o0 d-ngJe_ of go’ 

oJ=>ovtsl~ -f4ve_ k/jAJzumjtcd • 



T^Se Kil4j7SOV\ilxJ Co-nnpenru-ifth of earth's ^©UjinuedflC. 
-field at a place m & °md angle of dip jU go. 
hj/iauf* JA H]t Vtojuf- of VthJhcal Cvrapcrnerri of 6etkWi!s 

W^jnedie fi*di of exjusdor ? 

HcAj 2 -ordaJ Conop6m.rd“ 

H ~ ft CtfA £ d = 


R - 


e> 


a 


C.oA> 4 o' i/x- 

V-eA-tdoJ Corn pon^rtf 

\/ - R Sm Go' 

- 2-B X iL 

2- 


o C 1H 

- X8 


v«tn 


0 


r J5 B 


) 

o 

3 

o 

3 

O 

3 

3 

O 

o 

o 

o 

p 

o 

o 

o 

o 

3 

-0 

3 

3 

3 

3 

3 

3 

3 

Q 

3 

3 

. 1 
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TRe. R*o/m , z^c)V\Jh=d . Conrr^pcrotrd - *Hie, £aaJVs iY)aGjr\t}ic~ 

c*J a place- 43 Juhs. vtteKcxxJ Cswpaorn*- 

a '°' *fVvOtC-. ftind 4h<2_ VcJg-s- 0J 1 ~fhe~ An^^e. c>£ cGp <*jf •Hied 
pl^ce . ImKovI raJio -Hog. KcvAtzcovdaj CJmiPBnmh 

Lro +Vie jfa£cJ ^ejcf oj -H\e ZAkfc of rkaJ' 

50 U Hca jl, H - -J3 V , w AjA£_ H a-ncj V OA-e. -H*vc 

K-o/vi z. © r\^h=d owid. vea-dcod C o rapomewhs e.c*A-fR-S 

rvqc^jr wcjff C j^ieJol • 

1^- a-n^Je- op ©Up oJ- •Hncch place- jLi 5 , 

5 - -^- * -V. , i 

H J3 V S 3 

S d f'koof' § c 4 arr 1 ^ 

HoA^'Z^oyvf'cni CornporuLruf" ©p eaM'h's ^-lejol 

H - K Coa tS ^ -> eej^'i rvi^nciii. ji*M) 

4r - Co A S - JL_ 

K £ 

lo H - v/~3 

ft X- 

Sewve Xm ppV"f o\n t Ter nas l<seo| Jr* Mc^gyvisHsm 

Ci ) Per ryuabdity (M ) 

T-f Ja fkje- pJaWify o4 a TTi^erW 4t> penwVt 

•Hml pcxA5>-€A o-^ iY}^QY\Q_J-ic_ La ttca ^dycc -f-hvot^-k *>£}"* 

7Tvc_ csl-ejPv-CG-. oy ex4e-rdc d-o u)Kici^ ymprufcH<^ 

t Cft-n pejacJy^e, cnr pt^vno&J^ a ma+erioi is calkd 
reioch\/e m^rutjKc p€A_mi 2 ixb\li f W e>4 4^vje_ rn<x4cbJ<>J . I4~ 
xa 4 repre^ervdFid by AV. . y 

Relative /n&gnvHc Peime^ilify d Mbiwitl 

TbjL Y<Joch ve ryipsjnjdi C. p^xa&Oebtli'Hi o-^ a. 

rmy cdj>c ke oLe-j^md QA fkjL fcdio U 0^ MWftfJbC 

p6\jrteai;>jll4^ fkjL yYicd'-evicJ C M ) ^(X^’TUdiC 

peArae^bilifM oj (^-Mo). 


>Ur = JL 
Mo 


>Ur = J&- 

£»o 
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Mr Kaa no cLWnilciru, Xts \/alux 1 vacuum- 
jH c - u 7i x lo 7 ui b a"* w 1 

tu) HI ng /wHsing f^vcc- ot' N/|^fwiJ~ic Xr^tn-si 

“fC\ a_ <dU-c»Treic2_ d"e> totac-H. a. 7>iiagv\l^iC- 
can maqinjUi^e at dLi x-epx-e^ejrd-ed 1 ^ 

mc^x\jdb£.mg ^ofca ox mc^rtc4ic jrd^JoAt-K^ LH) . 

I . *w . « 


v — 

L *JtS Cj&irJL\JuLh- <t A^xoideJ 30 )«T 001 ^ Ur»fh ri 

> 4 ^ UtlI+ \jurvfr\h CAhWi^g ^ C^hMUrJr X WOUvd 
«a xi-ng o-^ ci rncvgricj^ic u mockAjoJ. 

^ mcx^rviz hV pxt>ducx-d in 4 Kjl mocKdcU 

G> = -Mr\ X 

fKx_ pyoduc* rvx t uU CpJX^d 4W m^nc^i’sin^ $rt£_ 
ov mogru24ic ) ndcYtAi-Kp H • 




H r ri:L 


£>o 


G> c. JUH 


32I- ixtljoLt. ’frsvtn<^o~| 3 .=>leno)d ^ 

s^&OL ( Hnjuo ' 


| e> 0 = A 4 oh 


"f£^_ 3»a. crmA H ^ Anapete. 4 -uAjo ] m (_ A m L ) 

Cm ) Ma^ngitW’ion Tnitnsrty ( 1 ) 

'TK^ Mcc^rvtiiicdidn 'infcjrvM-fM 3-fo n rmiQxud-ic 
Ji cUfirUiA c\A -fK^ mflruJi'dnrw^t per Wit 
V& lutnx. ti^L- merf'tM oJ * 



jr — m X 2.1 

= 2XL 

axsl 

CL 
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r 


He vi ce. *Hvc hA ccAtxjtMsaMon \ vHcm iKj of 3. no<vfc>ucJ ^ gJao 
nxol cu five. pole .^fs'em^Kl ^oejr ^uritf QM&. C*o&£ 

.sece-iovi oj^ fhe_ rn&ctcvoJ. ^ 


1 ^ 


ftOQ^neftC ryioyne^vH _ A mp . madre' 1 ' _ rrf^ 


volume 


mefre. 3. 


-So f-he si uKif oj^ T Jwi 


m 


ri 


(iv) M^nt-ftc Susceptibility (%*,) 

Tty p>t)pc^Hj ooWlcVv c>U4^rntY\e Koto ecvstty 

n m^oj-eAW can be ^ 

SUA^cep4ib‘)l\Hi o)^ a ^^nijK'c m^cuoJI ^ oUKm^ 
ty> fkc ratio <ty TCf KijenAity ^ m<^ref/^otyt*o Cl) 
uiduuef 1-0 fhe ^n^cWioJ 4o ffc Tyicujndi^ng jrvrcz. CH) 
aj ?tyfed (Vi 4* ^ V 0 

WfcjruAi'c SuAcepGbibly fA repretecfeol tg X m . 


x =■ jl 

A. m H 


ur)i{ J Orjo/ H £ A^) fKapW. (_x w ) 

K«a4* Unifs (TtktoI no cf' mil crcii - 
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RcJcdUtV) hydtcoten Mc^r^Anc PiAr^tabWrbf av\4 

MovQvut^'ic ct^p-f t bt X\ fy — 

IrikJUn °t maArviM c modt^oj Uj> pkccpl m a 
K/)a^rLt^h*C_ -^idd °j) M^ruUn'c Irden&txj H, -H\c_ 

^ YncgnfcHsecl. ^ 



mo^n^iic 

rnc^i^aioJ 


TKj 2 _ Ad- ted m<^njzd\c. 4-ie4d G> In +Kjz_ /7}<dtn<x| 
di -Hml Sum fKe. tna^niic- ^*|o| Bo Lr> vacuum p-voduttol 
bv *Wvj£_ rnn^-ryjL^ic trutauWidbu cvncl t rnc^rizhc, ^ie)«=i *>cW 
•jtr )Vl<xjru^Say4Crn orj^ +Kc_ 


Bui- 


oa X 

S o 


& — 0»o *+ Bnn 

Q>a — Aid H nyjc! Gm - Af * 1 

& -= i^oH + AJaI 
e> = JUo (H-fX) 

A Xno =■ ^*/h 3 

D B r A/o(H + Xm H 3 

B ~ Ate H (_ 1 + Xw ) 

AIH ~ AteH Ci + %*0 oa I 


1 - H 


OA & - A4 H 


^ 4 - | + ^ 

Mo 

/V - 

77dU oA 'tkju rdocb&Tn beluKt-n 4 -Kjl felcduve m<s<gru2iic_ 
peJkYtf^AJbUr-h^ emp) m^nd-ic .suAGep^biliKj. o|j 'Hvl. wIO^AJa]- 
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So^e Tmpor+wt +ermi used ir> MAcruiisrn 


Mafarc I IMit* l/^mcirKs 


j_. /M&^yviJhc irtcjd •) 

fYi<^YinJic i-fux dju^-fy. 
M ^g-ruL-h' c T-nd u cA\ tnri * 


M os^ ruin' C Tniend) fcu 
fv?<xgmii sinn torce. ^ 


3. Ma^Tvcii’iccfion Tni^nd^ty 

M, M^gnjeiicL Moment 

5 - Pe^rncoiDt h*H^ 

£. M^nciiC PcAwcaJd I'rVu 
ojy 'jr-ce space. 

7- Rcicdive M^ncila Permecd)^ 


1T = lo 1 <3 

G-><J4U$S 



"S I Vecknr -y 


H V-ecior A 


■? V<c:h>r Atm' 1 

V 


VVc.H*’ I mA 
M ScoJav' Tm/f 1 


>Wo Scday T Ttl /T* -p-: - 

lA-f 3caJq^. Mo My ' M 



& M^gru^c. SL^c^piibiHi^ Xtn 5ca hr Mo Mr=l+Xn 
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Cl fiss»j i'c cchor) oj Mc^nt+jc Mo^ougJs 

pOAjz^au c|otVS>)-4ded 4k g. -Su-bs+ctncM an 4Kc_ ha&b- 
'H'UU'f yYKxgneJIiC pvo peskier ; jvuh) 4kc_ ■^otlotoiYi^. Gxfe^ob&i*. 

0 ) JDi Qrnagneii c_ Su^-PariO-S 
CH ) P «Ag m cL^n.Pjfi c Suites fa ric&5 
(S» *) Ferro ma^A^ic Sui^s+arjcM 

(_i ) J>iQmA^nxdic Sui^-tr^cM - 

, Jh^, cIaq majz mk c .sukskarie-U OAe -j-hose. in 

K)^uch -Hajl. mckwotuaj <\4&ms / p^oleculei / tons olo not possess 
QY\y nH moujrvuh'c. rvcmnenJ- or) tksur ovot)~ 

l’yjkor) Such Suks-tanaA qacl placed bn an ertermi 
Tvict^rubhc. 4ri£-M 'Hu_aj qjdt. u>e£Xlv/ rn<*pr\jd'Ueo) m q dnreciioin 
opp&xHe 4o hhsL mo^nSbis.}^ -^iei&U ° 

Exavoples- Ayvflyno'nM 0 f&lswtxPh $ Copper y LeA.c| ; QuctYtPz., 
kJceheA. ^ , M^olrpj^r)^ Inert QjOAtZ, ■etc« 

PvDpe^es - 


\gbdr cvn^l 



Cli ) toksuo (dAamn^rui^i'c s^J^-toncM placed in o. non- 

UY\ibcrftn rV)cplr\Jufao k'ek) i 'PktAe. 3^Aja&4ancM hc\v€L <\ 
b<&n<3eY)<oy bo -move, ^ptTvrj stwr^eA. pcUuhs c>^ 4kr. -fretc) cfo 
bWc UjepJf^r p<\hJc^, 



fr 
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) ReJi^JUVe^ rn<ugTruz_hc peime c>k & 
Su^js+cnACCA Ju ojtvcuj^ Jess C/m-^y. 


y^r 


_9> 

&o 


QA 


B < B6 


-So 


>*r < I 


(V) 


JJY - 1 + %rt\ 

cmd /// <1 So OCn JU> Yitflcdtive. 

RzyujL' SuAcj’p-luhiU'b ok oGQrrMmMc maksa fed h<u 4 SmqJU 
ruiqcctive Vq,llU • 0 ^ ^ . j 


(vi ) St/icepjJibdrHi oliq m&anejjcs olaes 770 £ cAwO-e oSi+A 
’UimfzetejUAJL- * 
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E-xpUnocHoo AmevgrtuH sno - 

Tn oLca yy) <K^rx/L^~i c. SuJos, townee. rrio-hcnn c>~f- 

oJUi -H-vc -eJ^^fvon^ ivo c\-vn aiom -aa c^v^urvn-ed c*-a .Xke— 

mcfion ojp turt> gJ* efvcvi s lfev/olv/jy^ uj-t'H^ Sconce. ^r^vUAA_. 
V-eAocji Xj in c\ cJivCuJLk^_. oirloit oj 1 S^r*ne. 'jra.aljuA *, ipi>4“ 
In o|=> i "te Sen4>€.. 

Iv\ -HKe_ cOostn ce. oj- -e^t-e2ijne3 ^c>^rv3i c~ 

^-i ejc} mn«>^nriU' 1 UL vnorru.'rch oj^ frvO"D G-X C-fyonS j?-e^V^ 

e_sjv<_o<J qt^oI oJ=pOAi-i,e_ cwnd Cc^-jnC-oJ <^ch o-fKjLA- Xcnr -e-V-er^ 
/xf-ovn j So f-hcvi rvC-X tnc^gnjeXic ’momt.rcl' c-J- ^»ck> aiorn 
Xi> -zlx-kx>. > 




'force- 

Kar\d 


e.c\c .K efectvc-n ex pe^tences <=* jvi^r 

F P CV 0 > . /Accorc/irier 3~0 p/«_/y 7 ;r^.'s Lef.i~ 
"tuLl, the. Lorent-z- firc£ F acts, racBcdly ouimr^s. 
cm f"ke ^-l-eefvom- eirvti-doct^^eTt 'tends 

jfa> decrease, ihe. c.e.rct->npztcd ftyrcc. Qrtd hence c/e create. 

*tke_ V’eJocJufy &J* d-e ctrort 3 ^ ( \7 — a"v 3 • As '^l 

Te^uJlfy five rxioj^nJzJdc. monnervh oj- dectumr) o/ecreaAeA 
3d (Tv? - A>? ). 

(m + Am) 


jrvidic Lore-rdt-c. 



,i 


3 

3 

3 

.) 

3 

1 


j 


0 

3 

3 

3 

O 

o 

3 

3 

3 

3 

3) 

O 
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On eJecdrvn- wolv'nnj, cJocKun^e^ +^<l Lorenf-zL. 

'/•cmce. c\c,h s nacUalby /n oja/uds 7 ■f’-tricUnq 4n mcrtcUe. -Hoe. 
“'cervtvip^ei'cU -force ' arid Kzncs- Haj— ^veJocdfof oj edcchrt>Y\\ 
dro £ V* -t A\7 )• TPv4A^_/^dyc. 7 &W*_ yvio^rvz-Mc. m omen/ < 2 ^- 

eJ-echrD'n i-ncrertiel jfo (m -t AM*)* 

TRe. V-ecfoY c*cJ^>U-h on oj 1 - -Hoe<S£_ ^Hvro YncvprreOic | 
noorvzrds ^iveA rise 4i> A n^J- oUpde ma^rdiMc rnomznj- 

2. AM , foifecbeol U^bcootAo) L-e. obbosiiA jr> ex4eA.n<aJ 

^VeJnl ^ . | 

TTs^, ru^J- rnogncchcL mornemj- iam So oU^tioped | 
^Li CqXLco^ mofuceoj rnoy&rvtJic. nnorrutrJr. 7Tve_ rnc<_prxG_4-i'c. 
rpomoeni nnciucex?) [Y~| cpU 4fcAJZ3rd~ afoorri^ Qold VeStJhC-GjUfo 

^ 1V( “ ^ yaJ - nc^xa mjh secnjh cm oJ~ Hyt rna/efiJcd in c\ 

oiir-eci’OYi ^ o^po-si t<e- d~o 1?, 7Tw> Account fo^ + K*. 
&{X&, rryx^rixji c b-ebadiouJz, qj Tr}<xd~^Ucd-. 

^ lC fo > p£.OAAn CJ2- induced triaj^rjJhC, ryLOrruzydt in 

cdVrnA Jj, not aftticj-eol by r ifx. tt^rnoj -mchionL 

°v/ a dx>rf)S } tP^tAsz. jvve~ y wc^rvcHc Sc^Cj^^tilifvj o^ - 
sucH ofoeA oicpertds &n dempt\.pJtu\£ 

pj- H\e. m aj-td oJs • ' ' 
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0 1 ) PdkQ rr^nxJt I c SuJbstQnets - 

t pGAskrr&zruLh c SuJbMancoA oAe_ -f-Ko^e. m u>klc.b 
& 2 ^cJr) '^cGviducU cvtoy>o/ irvnc)}ecuJey Icjy) Ka?> cx rod non- 2 jk~o 
rnctejn&fic. ry^cnrmy\^- Jchs. ou>tn- 

60 Kclv\ Such sujbsle* tools qjjl pla <ulc\ in Oly\ 

e-deAnoJ iflcxgjaedvc -fUsu^ kh?ciPIm y/lAftnjd-is^eol \y> 

d-ktc oU ytcJn ctyi o| 


2 -fUsuuj aoj KrGa£-Uj m<xgi 

~\Wl m^gnoli 


ExcnrrjplcA - AiMJMnnium , ^hrcmoiurr) ; m^n^irvt 4 e> U-Hm urn ; 

PJocK'nuvn * Tum^s-fer), SocUum j ox^en edC- 

Pvt>p*T-KjC.S - 

0 ) PO Kjuo C\ fx^Ast c sLchs.'far>Cfi oLh sv^pended 

m c\ Linrfoifnn rm^riidTc 4-idd / IKam 'iro'Pde so oa, 4n 

4Kxur itmgeA qjcj-s^ oJoyo| oUreofitrn -j-ksc ^idol 



m. 


^ ~-. > 


aaaaii 


__ 


C n ) dVvjL. poApnnn^arydic mcde/u°Js aaa ptacud in 

A non - UnVWm rmnnerfc -^ie|o) + 4 vj<u-j dound Jx> rnovc Wn 
W€jdce,n pads IhjeL 2 b dfu?_ Vs-hrurtfiot pa/4s.- ■• • 

Id; i.'mpjk'-tJ 4-hcch paAjznWQ/'vzSc Zuh^janclA a^Jc NQ-Odcly. 
Oi4VAC4-eo| AC' IboL tnA^rod i ^ Q Q 






U M ) POkfcYl R pi€ C£_ A poirainn^mJn c suJasbmce ds 

placed 4n A didd, *fkc_ mA^jrudi c. -h'-eJd Lina 

prej^eA do po^ -Hvrou^W +£vc_ piece. ccdVsA. 'fkp 1 n Ihrow^K 


TTuxA rnotwedic 4oc4ol G> >nMclt d;Hc piece jU rnoxc +hqr> 
doc mcxAnicbc ^-foleJcK lio Oirhsioit -HvO p'lCCJL- B > Bo 
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/suet's Ss'S/// 



fi> 


Cj v ) j^LeJojbt \j$_ ty\c^ neh c. p^A^r~ueixbi jj’Kj o-J^ p^Ai^nT^riJcffc 
-X’M^-STPncc. vAi oJtAjou^i -rnore -tHcm 

As Air ~ -JA. c*md fi» p> fc 6 

6> o 


Mr > A 

* —■■■■ . .J 

X+ mePi-riA P**Api m<x^TLc4i’c hoive cr ]e*yc\j^cu 

puX( ( ii-y jnfK^^nJtHC Adeiol JLfYiU tA>kfl^ri ptaouo) fr* et ^ 
ma^-rUL* is. ^L| o|. 

O' ) As /Ur ~ 1 -f- Xno Or^d «Mr >1 

•hhvu^rre. Xm mUA-i tie. f>©^4ive. 

iQ^nef-t £- -5^dos+o\TnCe Wi 


iv€. loi'Hh SmaJJ i/oJuji , 

(vi ) SuiOifJib'illtw 0.1 . P&MmAsfrxjutic. 

11) vessel y ^ -fKSL 4e^^ocfu>jje_ ^jk *Hoil 


guJosfar)<i&> VofrAtJ* 
SuJLs-hapn te - 
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S \plo nccHon oj pcxrawev^ru-^istri - 

Ir\ pcK^mcujyieJic mcJhtCA/e/uj oi^rn Wm> 
S&YAC, 'p&hJY)CnYX'rJr Tr^O^YXtufoCL oLtpolfi- yY]OY/\£y\J~- Tv? 
cj^se-nce oj 1 e-xfeAY^ca , fkx. ocfrnnnic. otipslei 

ciAe. ra-ndom!^ ort£T©-eLd( ^sd 'H\oJt qv/eVP^e. w&jjYixlbc 
Yr)ome.rdr peA qrtit Volume oj fiosL. rYiaf&ucU M ^ZjlyO. 
ThtStO-fb'te Q p>cj^/y}Q<jr^Jic mcckfJoJ do&> f\Crb b<tha\rt. 05 

a mck&ywJ- /V) 'Hvt— vJzsente oj Qy\ exf-cAno/ 


0 © © d) 


© © © © 

00® ® 

5 

© © © © 

© © © © 


© © © © 


N 


H = o 


H 


iM kjo_v^ cvt) c.*4^rn©J rn<^^rYJL©ic Jj, 

J0 vi e^> dt) aJU 5hq 't'kit. cd-ormc yv^APfin£>1C c^Updle, m +tae_ 
cdir<f.c.-l:\on C*A r H'\e_ fieJc© TKod~ xd t/dk^j -Hv_ r/i&JeAj cj 

rncsaryuis&=\ xieajcitj pn “the. eGrecNion of ‘bhe. ji’-eJM* 
u 7TvLi ijr p^Aqrri^nfi^iS^- 


J 

Q 

a 

o 

o 

o 

3 

) 

o 


(a) Ujslat^ IaJ^U Ybibe Hve. 2 ^erop^A_^fuXG^ ©£) -fkj 2 - wta^haJ, 
•fKx. <xft>Yn\c rY1A^r\jM't C oilpoleA qc^Udyftfi ScmX K-trudiC- 
TKaA J-Cnd ctu Ovi-e*3f +he_ oUpoleA TRocf 

X5 lOkAj fACxj^r^xCL suAC^bb’ili-hj oj- fKi_ pq^q>>^Jnrfc 
rnoA-t> maJs d^crepiA^ oJiAh w&e m iern p-t^aAu/u . 


O 

0 

3 

) 

0 

o 

3 

0 

3 

3 

O 

O 


(ill ) f~tYYonr\c^r\tV\c Suhsfoiryces 

f^YtOrna^ryLAiC SuJb£>ilGri<izA OAJL rHu)S^. it ? uAucM 
e&cM j-AobviduAJ odtrrn / melecuJe. / con h<ZA ^ O non zjzt-d 
?r?Ajjnx^ic. rn.cwi^d' f ctA t'n O po/inTnn^n^-hc. subsf'orycM. 

^ ho Wly\ SucJn SuJb^AemceA gXjl pfaezot c n Or? 
€5C“f<OnAj m e*~qytxfi ^lnpj -jpeJcJ y ’tWiLj cpeX -S+arnn^Kv m <x_9pnSJn Seoi 
i_r\ 0 ^recAlcno ■Hie- -jpeJc)- 

BxorrflcA >- X'rtm 9 CobaJb ^ hlJcfczJ &nol a ojp 

~hfrjLir‘ ojUo^5. 
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pev-fci - 

0 ) TRcm oaa £kvr\cdu moygn&Jised nr) f/\c. cMi'eC'b’cm o-k 
evfeVncd. ^ieid jvi ''cekiep Q/z£ p/c?ceof- 

(/»”) TV^cm Kove a Sjbsxm^j -{cndenoj da move jcrxrm a report 
wea^ ^e/d dto dive rejzJcm o^ U shrun^ rnmmtu 

^telcf- Arhc^ <^cf- S-hwi^ly ccktyactexJ do a rna^neJr- 

O' 1 ) ^Ji^o^vve. nn^TLidi c pe^jyieai^li'Ki oE Zerom Ca. < 3 3~uediC 
ra-AdeA^ajA vcajlj . (. /o 3 jfo i os ) ^ 


>U r » 1 


C(V) TRe AeuiO^pdi bifi-Kj. ojs ^errorri^vaje^f) c_ Ju> 

Ve'tU^ !oa.o^_ > Th&j- d_2s iA)ku 'Wajuu Onn be MCkQ jrkdi C eol 
€L(XAl J y ovr>d S’hrxnn^l^,. ^ 

X-rn “ ^G-lv — 1 Xorr) = f/XfcJ^C. po^l^fve Va/uX 

(v) VvrHa ^ rise m , SuAxqpdt k>>fi-k/ ok <jnejnro^ 

ma^Yi^h'c maieu'qJs cicaeoAeS- /ff- a ceftiajVt /e^rafur'e 
^evTOTnacgrueJh' C£ CKonoge oveA +o p oap roAaruU tcJL - TRIa 

ArantiAicpn ^esmpvxxiuJrx. Jd> C aJUuA cutae ^ *EerY)peAp(fciAA- 
pcrv PA<7jnop/C ? coioe +erop£4cvkou2. o^ lvovy Is cxJdoiaJ" looo K. 

l vl ) POKgv) h piece o£> a fcjnmvn^r^'c suJbrvkmce -U 

placed P a rae^nel^im 4ie]d , dPe nact^jruefi'c 4rMd Unu 

f^jeA do p^M dRm^K +EV apiece rotftaA dkcw ^hrcu^K' - 



»& 0 


Explgncctjor) > 

Eaep odtrm 0^7 jrtrrotv\c^ruAic su^lancx aA a 4iny 
rV)C~Jjr\ohLc ot<pdi£ havc^a ^peArvoarucrvI" olipok mowerd- - 

Ty\ ^e^nfDjricxqnetLC sid^d^npti ^ ocfomi 4onrrn <3 /\tetru 
la^ge numVjejr smali, x4PetH ve read&nA xcJLkc) o/orndW, 
Each cAorY}cuY\ dA a rr^ayziA KxAhooch qym e<kernaj 

rv\Cc.<|rv(>diC -^ield* 
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XrvSpi+€ e>P f a ^vroMOJpXlJ'ic sbasdtvinrx- 

Joe* not keWe ojs <x rrv^dbf^ Wcai^e. m 

<=U=>^evic.e . ok ex+e>nn<0 -^30 the rno^neHc 

0 b c^4A-e&j2^ ^lomaira &Ae yanfbmjy o3renH0 
§o thcx+ +KeJk Y^ujl+evy-^ meg-nebc memmt in om*^. 
c^Uro c,4itrv\ Ua -zjvtro . 


V VJ i' VVM 1/ — r » f ‘ ^ 

jxtid3 OVI -Nxe.. ^rramc^vueB 
i2-hrcm^ y /yjajjrUti £e o). 


eh. 




G> *- 0 

The c+trmaJiYvS Steads cb rtybt-e 43! th*3iT 
yvleXA ^VjgjH <4 mermjmb OT^e aXi5irYG0 m the c4<eec,+ trn &jy 
4 he cxjobJLl-epI rviaanMit 40 ^. onr\c( OhXO\ f no^A +15 fawn, 

CX b< 3 )nt ojawlouW TTvaA> b botA) hevso nrKxgn^'iC 

mni-eAjA-S • .sbcnnbu mcA-Anetbeol Ym 4he chr-echon 

the a^i&l ^‘ebl- ^ 

«So^t Ptrrom^gru^^ :- 

£ 0 !aj 2 ao m^rxiUic -+\eJo| -> 

TY\n_Qr\j2-+ .£> att 0 T cbia^)?fi^b \Y\ SOTn^L 0 ^ the rvio4e^joJ.s 
JUKsl. SO i f LYXPO- TKjU-L YTLQChjiAoXk QAct CaJMjzi ^ o 0~ 
^einnsYnbj'ni l+£ * 

W&rcl R.Yrpyy\o^gjr\Aj-s 'r 

In rna+eA-JotU Jthe /Hviico [an atlo^ 
tvern | cxJurr)ir>)UrA, n/chef > Co bolt ovr\c?| c<ypp<^f3 the 
rvjo^TfVti scvbon pe/u>UlT even ©u|jbA_ remove! o+ 
€Tb^noJ mc^nxtb +ie|!» SmcV> mbe/u©ob OM- Co-lidd 

ha >0 -^eorro mo<x 0 rifiti * 

W U)k<m ■jerrom^ne^ic mafeAjaJs Is fated *fl, ^fs 
tvlOJRY icti SecKcHl oi^CY^c^^ Q Y^^<^UqJ|^L * Th\6> v*»& bdCAiyC. 

+^3K0 sfltfWL Ws « u+h rise -tempep*!? 


J 

o 

o 

o 

o 

© 

0 

O 

O 

Q 

0 

0 

o 

0 

3 

0 

O 

O 

0 

0 

0 

0 

0 

0 

0 

3 

0 

3 

3 

3 
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Xm p Mr And )Jl ojj iVWgvifcHc Su-bs+Qncts 

Sui^-fanos. 1 Xm Mr ju 

1. -1 x < o c 4 ,Ur 4 ) xi < xio 

2. pOA^mojniL^'c. o < < 1 1 < Mr M > Mo 

3. F^YTDmcx^rUbhc. Xyy, >> x XUr » X X4 0 


>M "? Al o 


* tithz S M, a Small positive nirmber* 


U /I magnetic Am" 1 arodutt* a /mqmdtc 

2/if X/o ^ iAj«J>o>r In <x b<v^ o4 [yenn ojk Cr^ss 

sedhcw 0*Z Oo x . CcdcuJaJe. P^tmeaMlihi om 4 SuStipfibiJWu 
oj -fK*_ boA. * ~~T J 

fA' heu. H - Uoo At.yT 1 , <j> . a-MXID^wb 

^ = 0>a Cw 1 r oaXlD^M^ 

8 c Y/o S - i. 2 _ Kiei^er /m’ 2 - 

O A . 4/ I **.** U / 


2.'U V/o'^ 
0-1 X /d”^ 


yU ■ ^ JL 
H 


l-X 

Uoo 


- 7’X x }0 M 'T A -1 m. 


yU - Mo [ } + Xtv, ^ 

PCrvn C M — ) 

XU) 

% M = -1^£* ' C • 

4 71 yj D ~ 7 

Xno — 5SG*1 
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Curie Lgto to 

Xn^crt-s.i'ta oi mA5?rixHscxXcno (l) o-^ a ro^rxX>c 

mocfajua) Xi - , 

C'tJ) <=&rec*tly pwpoA^t^n^J rry^gruUic gteld C& )> cvr »°» 

Qt) ivxvvibdy pwpoAjHo^oJ 4t> 4 -Kjl ( T ) 

<3j^ <2i m 



X <* G> 


Owl o| 


X * 


T 


Germ lbmm^j 4'KxA -e cXgx i tA>c, ^-*4 


I o( _B_ 
X 


A Ho e> <x W 

So rYlcg AJbH ScxX CnT) e^rvS I 


X <* 


J± 

T 


OX 


G>\a4 


X 

H 


% 


K> °^ -[* 


x_ 

H 

— /Cm 


I 




T 


ox 


Xm = £= 


He>u C Xa A onufcvruj' CoJlkel CMkie. 


4c 7Pou*> -dkrx q pctA&rnMru^^^ mojvuoj Co4h /Cm omcl 
cJizJbaols* riO't emJLy ern -thjL /YicdeAjoJ , CiaX 
cm Sample- 


|||L. x 

-jc A+ ve^M low , i 

appwchU a 

vXj-s fn^xi**vUm vaJux. f kol^jiAA » 

oJU oJtrmiC oUpoJe mom&nH 
<^tX. oXi^YU-clp Tka 4 X4 pAttf- 0 * 


*yy\r . ZhJU tv i | / » 1 «»'g 

—* h/ t ^ 
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TT\«_ J-ijwa. sWic +V>e_ VQ^oJh’or^ of IruhWjfcy 

c^ o | of vmtU Ha*_ ^{xUed rnapnuh'c field 

irdcm&t £ij H <^ov ^ofl jy)CK^rt4LHc wccfthJaJs A <*r}a! s. 



O > loJeni-jfy 4he. modcSuods /\ crnd G> . 

Cb) © have. a. IoMcA 

StAAUjph hill {y j-fyetr) A), fi>y <\ 3-fv^n f-te.\c/ <=< 
Co wAT Ay\a Xgmpe^jCcJxiEi » *? U J 

^ ^ I 

^P 62 " of I-H Cu^ve. noo^rut^,'^ 

cSu^Ctpii y _ X 


X'm *- 


£ ^ ^ ^Pmo^nt/zc ^uJ^-icirjce £>eae*w<{>e_ 

''Crvi --^-A S 'nocnjj b>u4~ JPQS} “L'l V£_ 

rAodvdod & Fzrrorry^Y^Hc. SiJos-kance. becauA^. 

%m Ja Lo t/L^£ Qy)ol pOSi f» ve_ , 

Cb) TT\ e_ 4S^cp pH. bi.fi -Kj of rn^vH^Jad t^, JU, Lav^e\_ 

-B-xcvn cxJr^ <fii\rejn. nno^ncfic b-ecciua^ J ovro ry\<xs> _ 

ruzjhc ^hs .s4rtyr>^Kj nna^ruHsed <=*nd 

pYDcJuC£A LcxJ^ d\. j vvho-a&jHj of rvnc^ruoH_S<^H (D>n In Cornp- 

COUS CS-vo :|t> poi>i_Oi mc^njdic -S^GbsH^n C£- ^ -H% 2 A^_JW-<L J_f" X 2 > 

sixc>yi gj rnc^vv^K -z. eH. 

cJo-€x a. Paj-j^ m^ruji'e. ^uJtxi-ton<u. cflapjcu^ 
Qre.pfi CA_ on fov" -Hie- Sonme. moyaruAi "z\ o 3 

tfieM ? Ho to <do«A c*CtArrt<W\*iic. SuAjsi<*v>£e 

‘V^pomH Jto 5*ivnila^_ f^mp^o^Wx/L cj^n^e ? 

^ ntt i' y \i'€ox5,j jxj of vY\<=^r\jcfi z_c\Hon of pcOzoi — 
mc^-rvM-ic- SuJo^-bance- x/euueA 06 _ 

I ^ J~ (^ Cusue Lcuuj) ^ J 
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Small 'the. jbtLmpe\.cJru>iJ- at g. 3/Ven McynsJi £jjt^ 
fii'-dd H, HijtM. the /rttn^iiy oj mo^act on. 

TTC^. SUACep-fi t>i 1 i'ty c>£ c4^amo^n4ic. s.t-obs-t^vice. -di 
^jclep£.nc?Le-vvf~ cxj ijumpeAjxtu^C aryt rnc^r\JL-jiz.\r\^. fi e\e\> 

7T\€- pA'f&o <jh*jWuz. s kotos t H\«l va^Moofibrn fnj^n&fcy 
C&f’O-f- tV) 0 L 0 ficb' z - 0 tlOrt Vfi-Y 6 M-i 'Hvt- nno^rxflj-ic. ^i«Jc 4 


cX&^ot t7)GyYliJh"2~&toY\ Vfi-Y6M-i 'H'Vt- «-jo|3X/-€.of mo^rvfljhi 

H mcrfvuqJs A ^tk 



[a) X*UyvHJti +k«- trvai=lX4oJ A <^\d B. . 

(_b3 -fiie- va/uachbvi c^f" SuAfix-p^t^i)(.XnO un-Hx 

^Crnp«A£*iWiJi-. */t>v & . 

Sols 

McUvJcJ A pct^yriayjYuJn c Sabs-tarice kecatL^ 

X»vj i-4 AmecM «no/ po-sijfctt/e,* 

MctjfeAlal 0> U2> JSbJo^t^iMCX- i=><.«LUe_ 

PCw\ .aA /f>jv»aX( Joai" rix^oohv^. 

(j> ) TKe_ SuACe-p-^ib’i-lt’-K/ a|j" q rv^O'Sjnjdh cl. S A-JaslrciriCjiL. IS 
moLe^er\olxrdh ©f- jfcLmp^cxiijju. Oviol MaSjrwJiZtn^. field* 

Am 

0 ■ ■ ■ millj*»-«»i^jl 

T <Lrrip2.\o-4'l4KSu 0 ) 


Cxmki 


X>\ cwupuJit 
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Hysie 


Curve 


TRjl Cu^A/e T^jpreie^cH -fke reWW) 

b^UvXLCJO rvXrHc_ ^\cJol ") . CA CL ^^rTDYY) c>^plJlJr](L. 

macf-eAJaJ usi+h^ /yfagn&%<>\-r\<ft £osiCj& (T$J. 0 

®tl _ 



magnUit 

i 

moctesja} 


^ IK. 

l -•'€■*. & 
by ’H\jl 


oppose. -Hy. 09 <?of eAj oJ i\A unjrot^rubK^^ol ini^Wlv 

&» = o ^ cmc) H = o - TPvv> s-fod c di> vepr^-tircbeol 
jl OngAVl O • 


M&vo lAbC ptott. r H r \& tyioJ-eMoJf m •=* -s.o!^_nojo{ 

orn^l increase. bke. -bh^iAo^h 4-Ke_ solenoid 

pfQducotUj. TR_e ro^^rddhSitri^ 'j^crccjL H* iv^creaAes, 


TTve mcKo 
0J> sl/uxs&v) *f4\x 
r^p rcAc ccltW) m 
rrjccfedaJ uoH r no 


i^yrie-bo +ieJo) jncre<UM Qrp) Seduce* 
doi CUA>€ oq,. 7TyU beh^vioi^ 

s om^rvi' ej: H^jl d&mojyi o b s* erro mopfritfr'c 

no ^LOcthlx. ;vncreate in g* \U possible. 


TWxhxchyte. -HxtA^_ Jjt, no ttve of. imcre^Ae. in euAfecvd: ob 
Solenoibl Good Vncc magnX'bV frttend'Kj U^cnd &kx^ J* 


hJcrus U/^ decreee J-hjL- so kn&id amjirJt one/ 
Kcjocj2_ mc^nLjic irdwXity H JiV Sd~ reduce -ft ^_xmto> 
TT^ ci/^e telfoto 4kc ^poefto CUo , czkioh u4 .Skowirtf 
tVoq* Hro bod & 0 • TKaaa JScnrne noe^s>fm4isrrvo ou!* 

l^bT fn +kx TY1 ocfou c\J v O 

ilTv_c„ I/cgIux, o-b ma.^nedi c. -b-lejol -l<drt m +Ke_ 
mcdeu^U o^kc-Ao 4 -Kj2_ w<=\j3 4vxJri c indo^,j*Ki (>t) -*A 

reduced jfc 'zsuco vA-i eAjXcd R£"berutrtv enr f^eAloluctl 
niL nedis mn & ^ dbve- r>^cdcA^o»J - ^ 
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/OcM - ( CMA?c£-rvP rO * ktxL* ^aA 

< 3 md L-nareoA-eJ slowly- Cexi^Ji^ 
a^_ 4-K op-ed uvvfi I -fK«- m> nn<*g*ztfi c -ftdd m*icU- 
Oa reducAol +t> • tMi y Os ^reien-K^I Ip#. 

*tKo~ <LuJU/e be* 

!+■ )rA£AT\A c|"T 5 T^-ol U Cj^ 'HvL 'V-€A \ d U«>of 

nj^isrv) enr r-eJkriiVi’Kf. do- ( we . K<we_.ro 

a irj^iadic irde^-ty 

^ u , A « 41 ao 4 4t> d o°c m offwirffe Ja^cJiurv tAw 
\/OL iuJt o/v m^) ja^rh^Ta^i j^rccxL ^ cocUeol Coercivity 

6^ -j-hjL XY\odcej^G J. ^ 

4_s -fk*. r-eA/thlo. ■ Cjus^durdr lm £.olervori©| ki 
ir\creai>€j^} !y> rr^-rUfudU.. ennc^L cxgcuo obtain 

^oa-u^ouHt^ m.M AJ^e^e ^^ciioY) •<** <*• T*^ 

VcoUodU'cm repreA-en^ed by +kc.. <bu*A/£ 

fv/e.x+ dksL Sbtemnd CuMjud is r^duad 
ruAJ/e fdel ^ v-eA/eAAeol, onc4 mcveaA-ed C CuAve e.aj 
7K><_ c^cle irepeoJhs 

TRaaJj old Jd» cJeAA -Hvxd w>U&^n p>€Ce_ 
a mo^rueh'c ^ +hvoi^K °|f 

rnp^n/^iscdKcrti T dk*- )n^en*)+y o-k m^rOu^rj^xbtrY) CXJ 
cyr\ c{ m/*-<Jrujjc -Jh’e-lo| A&3 1 cko b^>uv\of dKe /Y&fir&fotirfL 
rforcSL CH) • TKui 0 ^ 

tkjc pkc^mwn oA Lafjo^^ & t 

^eKlr>o| H ebkiMo a specnnWf ^WsjneHc ma^naj 

2(jubjecA-ed <fo Q CAude ^|) nao^rvdisaficno ^ (LoOX^d 

h^+eve&U * 


m pioi 3> H Urop bo 4kfi. same, u# 
plofe^ B-H Lovp ok a 

* M r J • - 1 i i b' / _ ^ j»v /^Vl «o/ /-^ 


<a4 


•jt U)e Cjqyi 

t^e h< 3 /£ pivLLw iz>-n ^uh' ~Q ■-- u , ^ / ■■ 

mcd-eJu'cd • W- sk&fti ok X-H loop <*nd &-H Unf> 
^dy* a cjdven 7node>M<7j cocL loUY\jhe£?d.. 
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H s>\& Loop ~for SoJ t i)rbn c\ty\ s.-f-ee.| ~ 


Or*\C% 1<VrJ?e_ do keOfLOA 
Ooooi sk)oAl • 


IcrOp -jti Y StXf IVtm TlprTOU) 

Tke loop ^xrv S-HtJii Ju Go) olx, 


Xvt>vo 



/Toe Vgvia>Tov£A) S I crop-2 oT SoPt (VtrO &YI&I s fc^X 

YeveoU LfW 0 D 

('* ) TKe reT-enTm-k/ oT So-TT trmo is ^eectex r H\or> 
TK,e r-eTev^ n H-y ^ off s+ek), 3 7 

0 >) tvnGnn iXa . W r« Sbrcnn^lj m^grioJis^ol TK^r) 

0 ,f .) Coe^.Le> v fv o>jy ~So^=f lYtnn 1-eAA -ff\on 4-Kja_ •S-H-£-L 
X-f rww Xopf (.Venn (cro^e^ rLs s^r) more 

rcxpiolivj -fkjMO sfLcJ c^loei. ^ - j 

Civ/) /1 .x “fKe QAxc? B-H Lcmp r/W /rcrn JX 

SmoXter jTTvan TKe o/zxa o^ 12 >-H Iwp Xoy~ Ji-ieeJ 
XLe-^xilpre fw^TcA.eeis )o ss in Coo?>e ofr CoiX cron is 

5 wqJ(&\. •fTnrf TKe sT-ecJ} . ^ ^ 
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lUe ofc FerroiYiagnjuHc s 

P^A^anod* maejYUJ-s GA£. 4 -Kc. rncA+ed^’ds uiuch 
Veda^m 'Hvjur -^-onrom 9 x3yuU 4C pxDPCAiiGi <^oa a Jew# 4irn^. 
T^jl. na^JeAicJ ckase^ 5kou)c| n^ve- 

t») High feJen^iYrKj. So -fhcd *fh jl, vna^noA is 2-Wi^ 

(Jl) HiolJ\ CoeAdvi+M % -So +h<\t +Kj- ^ 

r>oi ^ erased bw AdlfJe mc^ruJiV -^efota , pemWe 

Changes or mith^iC-cU darntxge dux *j£o Trough Widliy^ 

C ?/0 AZ-ed^A ^eA/nectbil'i 4 ^ so fb<d x*£ CQyi be. 

Cii ) EUxitornagneds - 

, 7Rje_ <Soxe eJ-erfro rn^QruOts gsul 'yyigcLil. 6^ 

Jcrrbrntepf iddc noaded^ds. r widely tavoe. JdoA peA^edbjlrfy 

W( U.O(a) reteniivrKj • So^f trtro Ju sdu-f-eLbl-e. rrtahriaj 

jar ikU purpose,- 0 

. Solenoid 


prm 





(Vf -ft f f 7^1 

X ' ' I ’ < 1 
I , 1 'I ‘ 1 ; 

V ' tf-i r U- -4 / --- V —i 


yv 




Sc.j-t Ln»o 


+i i .*• 


!■ 


Use - 


v 


EjeGjrBnrriO(Qruis ciax uAeo) tr> ekcdvic_ UeJls, 
loudspepckedfs^o +de_pKoru2L oUcxpKv^no .do Jx^f" 

MQCkine-r^j 2&c~ , ^ 


(ji» ) 'TrariA.jorrniY Cote - 

iwt vl^ uaed r7ioJz,mq fovr^jormer Opes 

&>€CQiAA-e ki^eAe-ds Joss jp* °-Wjs ^ 'fhiWmnufr) crna 
}j P 4 A \ 0 o 3 \. re&Wnvi'hf db decr-ecae, ^Jnsi^s^j losses diu_ 
■^TD €Ldd\^ 
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A.S &X\ E^i^VAajLcvyJ^ ^edcnold *~ 

Cot\A i cXlK, o, 2>dlemcnol ojj Xjy\^M 2.1. Qnd r^clius 
CL Carrying A CuaXj <urJr X < Nurnbcy buJ^nA per un)i Ltx\<lSi 
o)j XAjUT\o\X CXhJl YL. ” 

yJoi^ Co'rAt^U a. a srnoJJL (UjUY)evJh o-fo -H'Uc-kru^A d:>C 
cd~ a cAJjb^Qyicje XL prors) c<Lnl>o op *Hve Bole-notd 0- SJumbeY 

p tuArB in IGe. edooaeniL qac. n<dx_ - 

^ . _,- dxs 

ql/T- 1 - 


o 



- of- 


l*^~ 


£3 


2.X 


iT 


Mcecjntjnc freJcJ ojr a poind p ( op; y) <A^jl. Xo 

t'kXA ediLmend Jub — , , , , n 

cJG> - do T Cndx.") a 




2_ Q Q 2- 4 (r-x z J 
2j^ r ^a vo^jy , L 1 c.- r>>Q , r>>>c cmd r>>q 


•Bvon - 


d G> 


/Uo n i a ^d x. 


■2. r 


H 


nnez. Xhe majmii'c fV«do| nd P cIlul px> ConopUde -SoUWid - 


B r 

<5 

I don IQ dx 


i " Yi 

Aiomd rv n d 

72 -y^ (_ 

Jj. 

IB = 

UoHia 2 * 2^ 

2 y 3 . 

or S : 

= do (re 21) x C 3 ^*) 

X 2 _ 


G 7 4 . y" 3 


B 

=: do MinxZ 

U7X y 3 

r wKjla/- M ' n-2-1 

L 4 c hq 1 

or B 

— do 2_ p^i 

Gil x 3 

f v M = NI/) J 


] 


TRuA bbe. GxioJ rno^i-icbc ^ieJoj P CxAMhsurX C^rryin^ 

Solenoid il XQnne. a& Xhccb op o baA. msgpaed , hbenee. 

0 CxoA^end carrying Solenoid Ja> e^uivadyd do q bo r wajntb- 
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;) 

Q 

O 

o 

o 

o 

o 

.) 

o 


L MqrK Questions - 


Q. 1 k)h .oct Ml the. chn^e. ot edtp> cot' p place. tohe/m th£_ 
/vc/it Z-ontoJ c^irvcA vetzdiGetl CornpDruArvhs o-f tke_ eoAth'- 


Cornpt 

jr)OLgyxidh c J^eJd OAj&- €^jU.pJ ? 


d 

(C&SE Wl) 

Q. 2.. ena the, 3 ua^acjl oj 5 eAA>h -1 a -Hve_ o-£ 

clip 30 * ? 

Awsw^i - Ojh pdleA , (_CBSE 2.610 ) 

6).S- lok^Aje- oyi the. 3 uv|qcx. 0^ eaAilo ai +Kc_ vG^dicoJ 
C^YTopoTo^ird' ef -eAAj'h 1 s rncKijYTXjh'c j'TJol ZLexD ? 

/Yyva&o£A. - rxt 2©H ]) 


G)-M- The. p o^yn cpOT\Xu -kj of e\ mc^nxjtiA- >^ochLxJoJ -04 

Mr ~ o. 9*3 &3. NlQmc dke. ^|p€ of roc^ruLdjc n^otcAioJ i.t 

CDelk* Xoli) 


Yt-prtAo^fs 


Gl.S* The, ^u4d-e_pJi b'i li"K| of- ck. rn^^rxjdhicL. rv^c^de-vioJ 

i*9xio^ piqrne. the ;fcype- rn&jxrxzJhc. rncJr^MA -ld 

A JLpsjLZevd-s. . J J t 

~ C R&SE XOII) 


Q. £>. TF\e_ SuACepxdib>i.l t -Kj oj- c\ noc^Truzdic m csd-evii oj 3 a 

- 4 -*X xjo* 6 . Mcrnne the_ d-Ajpe, of rac^ rustic mock/aoj ifc- 

£,Dfc.\*v, 260 


Vcp/tX^esrvks 


Gg 7* kjkcK-i' -I 4 +he, oKaA^cdcA-iA-U c pA-ope>*jh-| of 1 ql cM a- 
ma^pruidiG mcxde^oj ? £tB$E 2,oo£^ 

Q,8. JDefme. the, detorco mo^rueMc. decifsnocKori . 

tCliSE 2oa9j 

Q,9- SteGj( ~U> pA,e^E,vveoi for rr}oJCji r\cf pe^mcmeyd rnccJjnlfa 
(Ajk>C 4 jLCL 4 -Soft JlyOY 7 is p^L^errecW jW moJMnj eketro- 
mc^rvtfs. * G/W OTOt reason . £c8SE 2©@C,o7) 


o 

o 

o 

3 

O 

3 

.3 

,:> 

o 

o 

. ) 

) 
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2 Murk Q,mstions - 

Q. L A circuit Cod oj f \! t-Arui And c^^mcl'U. o| Cawi^i 
A: Cu-VuLrd X . Ib .JLa Mri wound cmd reKJOirnol -to m<zka, 

otr) 0 "HAxA- CoiJ oj- cttP'fncteh.- 2.<d y Ci^AAert X Ycmcudtn^. 
"the, <Sc*me- • C^OuJU>vte. fte. YPjHo oj : -Hie, rr\c^r\jji c, moirmvH. 
oj- hoe. ne_to coil qr>d the~ oyApncd Coil- 

Arv^U)€>L - ‘/M; - Vx Ccftfcfe 

Gi. X. TT\C «"-e-f©cH ve. mcvgrvctic_ peAm>ccdb)JUkj oj c\ rviusjrtetc 
mocte>ucd -tA «§oo , lolx-rvhJ-^j the. nc\tu>ue- of mcv^ruetic- 
rncd-e^jcj chod state tts turo pA« pect-eA* 

Cease 2.007, la) 

6i-3. A Yrtc^r\jJr\ c. neecUe_ -^T-ee -to rotcd-e. in c\ ve^ti'cle. 
f>\c*v\e_ pcu^vlixL to bhe, mcxartcbic wieAioUq^ k*A Its 
noAth tip oloixjrj <ajt 6 o' t*j)fh the AcAizrorTtcd• The_ 
hc/te^rttuJ Corn pe>nev\t- the. enAth’-S maflndio field 
cut the. ptace. -la O’M (3. J>*te\jnnir)e. the. mcxonitMcle. of 
the. eoi/iibh'_s vnccgmtic fMdd och +he placet 

Be-O-SG. (C6&E 

© M. )... WdHe ..-tw o ch aag cteci-Ati cs of a rriutefioj used 
jtv ynoXin^ pe^ynane-nt magnets ? \ 

’ C^O UJlupj kc Cove- of- Ovi eJectYDmov^r\_ot vncLcU, oj- 

jMJ^rnc^Yuctic rncxtedcds ? (C Qi E Xo |0 ,) I 

G-C* Out of the fojluunng LcUrdij^j the jYiaieAjqJs toldch 
CAn be- O loi-SS if Led UA (.1) P < ^Qrno^nchc Gi) cttvrncvQrutc 
0=0 Aluminium (b) Bismuth ° 

Cc) CoppGA. (o|) SocUyrn 

uvdte. one- p9Cope>YjRj to ct’-stin^Lush t-etujeen 
paA-prncLgruet C ^Ccj ct Qvr>cv^-»aetic moteAjC-l^ - 

£c®SE 2.669 , u) | 

^ •6« Define rncvgnctc -SUAceptibi I’rly of q mc\teAdaJ. NW. 

tujo -elements , one huv/ng positive ? suACe.pthUitw Orvd [ 
the oth-eA kQvinp ne^oiiv-e suACoptibUit^ . coH^d cdoe^ 
nejatvc suicupttM-l^ ^i^nij^ ? (CBSg ao«t J 
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3 MovKs Qtctvtions- 

Q. 1. Three- tcGrcfiCjcU jspe>cH-rne.*n.s Q. rn^nxj-jc rY)cdtcxA>ojA 

NicKjdJj n /}rvfirnDn\j , /VIuroin’it|m <=o-l&. kjcprt . m "novn- 

bnijorm rnc^rucfic -^i'eJd • JDv-qoo -Hoe. rnoc^^Cjpcbon ir\ 
-Hoe. bte^oj Xxrxf-^ ion 2 -DicK Z,c\Ae. • 

Cease loti') 

Q.Q.. (a ) KIKodt - Ko^ppens ^h*jn ca oG<n m<p^r\£dic- sidaS'tance 
>ga placed f-n a noaj^n£f?6 ? 

Cb 3 d^e-j-rne_ 44\eJ fxA-rn rnexgirue_H c_ peA. tt\c_qJ 3\11-bj pj- 

a nnod-cxjaJ . U)M]e- omw -Hoo ch^acieud-ics 

oj- a rv^a^ nxjh c. ^uJada-nce- 3-^ v/~f Ta Jro be_ U2>ec} He, 

/^cJc-e, a. pa^ynn rumf m^rLef* 

(cas e a.©*?, ©s ) 

£o2>. OO H ok> .doe4 QtwIg. o-b dip ck<\n<j-e ax X<nx- J»£A 

<jvcrm nac^n^hc poJUd :K> bopspccHc. eip^jpoft)-* o^ fh«_ 

cjxA-fh ? 

(_b } /b MniJWnr') yr}o^jr\Jjh c_ -^-edd ^edrs rnoc?Ltjo ed cvA 
-SKou)n beJLo<xi zfuso -Spe.c_trne.-ins X. nr>d V oax- placed 
tm . JJt* Xolxrvhijtj tokjd'KfiA. specimens X av\d.Y oac 

cdnmcxgnxdiC ; paA^wnc^roedic or jdYroma-pnxbc ■ 

(ca&£ aoos) 



l*W. T*t X m elands jerr bhe nnagrrefic SuAccp-fibili-Kj 
oj- a. cpVe-n mcchthjaJ y rc^Y\i-iJj irhe, cln-ss of materials 
jYpA. torucio. - Cl ) —1 £z J C M ^ 0 

(ii) 0 < Xm <6 (_ £ s+amds j-ov <=t iVnaji post-five- number) 

(a.) UJaj 1.£- n H\c-.. fcmje o/ 1 YeJccttve* mpjjrutHC ^e^rircdhllii^ 
oj- -fKeie- maiesucds' 

(b) JZ>Yato diae, pecfcfc^jn. of -Hoe- Tnc^toxdic j-VeicJ Jimcs 

ooKxn -fbe.se madeAucds a/a- placed m oc-texjned 

mi Cv_f} nxdl C-. -fldpl*. , A 

d J £CS$g ZOO&^BJ 
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c 

r 


c 


Q-i- Nome. -W\e^ 'thy^ee. eJements ve^CMr-ed to -Spe.cJfvj 
esxA_tio s rrl cx&Yi&h c, cot c\_ c^4ven pjcjcg, 

j 2>v~ai/O ck J-cJoeXeLol oUcvQy^jto .to cbJjy'njL. thxx-e. 
^V^'or\£.rvhs . tk-X p [eu 'O b>Aj VvOto "HoeVe cXot^k3t5 

C<A ^- c^e^ro'.rL^o} to ^f-md ouj- fke mo^miic filial 
cc ^ vev^ pierce. o-o -hhe. Su>^fcvCje_ e_cx>tb. 7 

(case xo©a> ip) 

JDi4+ir|o^sK the_ mcxgrudnc- p^opeAj-i-eA of oLio. 
pojhuz Mc vnc| fzrro rsicKQ riMi<L .system ces In ^Arrvs 
°i - C«0 Su&ctpiiii K+g OO Coe^cidbJvrtj. 

(c y mo^.rucMc p<^r>-uzj*Jb\Mbj . 

Gnve o>ne. example, of eAct of these, methods* 

-Dv^to. -Hoe iir>es oIujl to Qn exte^ncU wwnetic 

-fielt mM. a 0=0 olia^ndi'c and 
C» 3 pc^-Arvno^mtic SvxJb^t^-nce. . 

0 Cease 2.007 , 0 *) 
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C5di. Houi otoei. dha. CO Pole. sdncngdk ch”oo| (m ) Mc\.^rudic. momejni- 
o-f- each o|j cx bouh_ rncLjp-nad C-Wxnge, ijy -of" Jui cxxd ire{© 

•d too -ecju^U pi e_cflA> -twnive^ie. -dc> ? 

Arv*>. CO UncWv^a©| (il) H1-2.M2- 

(Q.2.. i/\)he\d JA -Hie on^e. dfr oLp ad a place- co buKc dkiL. Kovi — 

-ZLowb=d 9 ti 4 VcAiC-le., Ccroponands. 'f'he. ccaistP s ny^^r^ddc 

fiVU a>^!_ p s = 4£ - 

* 

. 2 >. IaJKxcIo ojj dine, rfolj aco'in^ SuJoS'O'n cjlc cozjl- cLi am a^-riXdid ? 

Bl , ^L, Nh, Cu y Ca Pttc 4 ^ i /bvS. fiC ,Cu. 

Q-M. UJ ko4 skouid be- tKc_ orlent^ddor) cfy a oldpok_ 

)rn Cl an] form rna.0rudic <^ic|o| so dkad dd.s pckn-fiaJ. Gr\e.iT^^ 


O rnq xirnurr} ? 


/Ylr^JL . & =. J86 


- S 


C9-S- TRe. &iAXCje_pij’tD'iVi+^| o ^ ci mop^rvO-i'c roajdocjad x2> 2-4 XJ9 

XdjL^cLCjp/ -fioe_ -d^pe_ o-^ m^ruU-ic. maie.daj ard sdode dd-S 

two prop-eTcH-^. 

CSl. 6 • U3 Ky c\J~lc dke, jdeJd d-*V\jU> r~-ep><2jUeo) C £xpeJUx.ol ^ o. 

cdiarocvgnjedic- rncxd eAiaJl aA ptacxA m an exde-Tnad U^Jj^orrn 

magruUd c ? 

(5l»7. IaJKpcP K^-pp-cnA i-^ <a ba>j. magprv^d- 
_JlA cuad iyxfrv two poud-s 
0 ) trqnAveAA-2. do -dd-S lejngdh 

00 adon^ -dha. ixngdh 


N 

s 

M 

S 


h) 

S 

hi 

5 


(Sl.8- A irncd-J /oc*^r\£d ~ui pivo-htol do move greedy in dOz_ 
TvnOj^Aidlo. m£>doGqn - Ad 00hod phot on hhe- -st ofc 
ecxAL.dk tArilf dk<L magned ^>e_ ve^iidle ? 


/O'JL ad~ polfiA- 
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9. Uj K<x9" Ga Lan o Jn mctanj_Jus no 9 


S.JO. A skoftd boot m^rxU- plowiool w ,'+V> ^ a x ,' s ^ 3o - 
c^.+Vi a wm-farm extotnw! m«^'c jb'eJd ^ o-as T t-xpuJencu 
a -ftmjLu’ oj _*> 4.sxio^ M. m . wk«d ^ 

-Bie: rnojfj-r,\iu 4j_ magm^c. moment +Ka. 9 

An-*.. M - 0-36 

®.ll foa^ TO^not o£ mo^ruM'c. m oml ^ i-s-jfl U« atW 

™ Action « anijWrr, mc^U'c fVeW ob o-zaT- 
CoJcuWel ■HvL^mouM ofr worfc oloru. ^ tus^r, tk mW- 

So aA *> aJAcp [j-s /no^rultw moment ib N«mJ to 4i‘e/o) 
cUxectiom on=| (U) ophite -to fi'ejc) Aret-tlon. 

-^> 94 - tt) 0.3 3 J- (ii ■) a- 46 J- 

fi.xa. U3K^ c^^rdt- -U, -through «. spviv,.,. Jj- 

Co~rd roicrfs ? ooUy £> ^ ^ 

®. LA. tKo paMz^ cfr H ki fteU Unautw 

tKr. -TVdtuJi Jor c ohCch X) -1 >%<o Clij 0<X<e, 

Cs. 4A a sonoOJ poAitV nuoob^O <*bc pb,c*d m nr sWl 

'M^mJhC 5T 

^ A bcx ^ mncxgrvel K^va t na^hc ^eni M. I{ oUvioM 
nnJb n-p^M-s, toll) e^ch pW- Jbeq M^nOic ollpole ? 
t^H be -Hu mommf 0 |-eQcK ? 

/W. <j ) yei At ) M'= ±L 

n. 

®.ls: A hypofbdtccj boot Cfl&3 ^ ccct I nto +w 0 <^u.<U 

potto. O-rvt pond- oA now Ktpt OVeo. -Hoe. ottitr, io tVioJ- 
~^ e - p Co. A woove. C,. Xfc M -A -H-ie_ m a^rujH c moinont 

°ir ^ OMjinwl nro^ut^bni WotUt be +Ka mttfvuoHc. 
^Oioper^ of +he_ Com bin oJr\ 0 ^ y so form-eo) o 

^ r . \ r* 


A 


<H : Cx 


,e> 

n 


G> 
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Unit - 6. Electromagnetic Induction 

Class - 12 th 
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ic Jndudion 


c TrvoJucfi ot) c e ni i) 

Tkfi- pVujr^rnJuna. gemA-cctir\g 

e^.7r\.4. L>m ChaoXinc? rrv^miic. £-teMs X>> Cj^XU^ £kcin- 
r*V>gr\jeH c_ T-^aX uc-Jncrn CEMl)' 

Jn cl uceet fc.r>q. j-. 4- Induced Current 

T7Xe_ e--rn-f- -So deveJutpeol Xi oXl<^d noduud 
e-m-f- x-jp XKe- CoTadue+enr Xa 'm XK*_ pr<rn <* closed 
circuit XKj^ °v CUfc*JU\X -flo^ in tke cJrctXi - TKa^ 
CoJUU_X mdMCJLcI CaaAAayX-* 

* TK-c pk^nornjuw oX EM! X +Wj 2_ boi&js worKvm^ 

o|. poc^e-f 0-e-nfiA,ocfDrs , <?Uy m^rn 0 -S ., frciirAjoi r>ne.r s «d c - 

Mo^ne-Hc Flux C 40 

ThjL, rn&canzJti e 4-tux C40 ^ £uhpaL 

Kiuld \-n c\ rYic^ruz-hC 4ic4d G> Xa f^oAU&Acx hii 4 

/^e^h'c 6'nei Ojj -fbrM. c«s«mg^ 
.SU^JfCtOL nD-h_rYlCUj\y 

s ~S-7T - aACcsP | /4/^” 

XX 4Kjel Ce^l Kca ^ ^ 

-kif-Aj amount *>k mvwAc /]/^y 

pux IJinKedI ujifW tk£ Coir \M X/ 

|^ : m CS-TQ* A/a/yce-sp 

* Akw 9 - 9o’ XXjufO - o 

* e^Kzn 0- - o' 4 s = Lmq^ volux.) 

SX Uviit O^ mCL&jnz^C- pH* Xa CuofcO- 


;m 3 
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L (xie-ber C — , 

o~nj 2 - (/\jeb£A- '~cA HK^l. ornourib , 0 -^ rnojjocb c_ -pyx 
OVev un OAxa o-^ 1 r/ie+re.' 5 '" k/Jd -nommoi -fo a Mru-^OTrO 

ncy^ruedi C -|ji'eJd o-^- .L TesLq/ 


i_ Ki-e-bex 


-L X 1 m 


-K Mo^-riHic jiux C<P ) -a ^ SCoJlotA- ^UiVyufi^* 

U2 J-uLn Ot bocLy 'Jdi lY) Ct Urd^b? m ©Of 

now uWijvrm rnc^vw-hc. , oubt/ooi/tJI jHu x IS HoJcan 

-to b^L v po-S | 4"1 Y€L, , d UD Wa. I&. irMAjOAo) 'fdux H'oJ'^Cn OlA 

ruLgouH ve_ . 


E*pe/tjry\^irct,s c>jr Faraday ar\d Hcy\r' 


6*f>eyj*flgni - 1 £ Current induced btj a mctgrud- ) 

7-iq -siKytA)^ £b Q?il or^ drop c. olr o. -b^zmA °k 

CcTYTotucbiin&f noocbe^uej i wodod-ed bpo^o eqcb o-fkiW-* x-t 
di C<rn needed do q -Se-ruM^o ve ^cUvroiriOrneHcr Gj. 

} ojxoAovy cvnd Henry observed +Kod - 



U) OOl^r\ noirbh pole, a. hx^ rr<xgjr&b ds pwskxd 
-fov^ovhals 'H\jl. cojL } +Hjz_ gcUv^noYnehr Sk^t/os <U sudden 
dek/ecJicrn , G3i-vick inoUcaieS bh^b cx>5WnJ- is induced 
i r> -bkc. Gesi 1. 

C" ) T bjJ-UL- dx> no cbM 4 Crh CnTi UobtLtr) ' J tWo_ b>QA. ATp^ncH 

Jd> KeJcd sHc^enUAy Qrt vjwW.- 
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Qfi ) U3k<m -fke tr\CxnrvzJr is mcr-ed Q lAJCuj jyvm -tke_Coi\, 
~fUc c*odvQinorr)ejt'eA J sI'voms t cU^tecJrim in -me- opposite. , 

o^r-ec^rJero -> Wkuch i-ndJca-te^ re>/evW J nt m oUr«dicrn 

o^* t-noluajDl cuj^^iurvi', 

<j>0 60W) ZotAjfh Pdie. ok iaj^ m^rwt ~U mov^A -jjamnds 

on Qiroouy 'H\fL. cq 11 j te\c~ cjqJyqjiq mZ^OY de^h^cbcnoA 

OAJL^ oJ>bcs!re 4o -fk43S€_ oLse^vdc?) uai+^ YK«__ rroAi'k 
po|^_ -Jtnr simdoA- 'roove-nrvool. 

(V ) 77ve <acd vQnnoma^e>^_ (_oinc| KtLncx. ivduced 

Oi^^rdi ) is ^mmd "fro ide, LcxA-geA- KDkgjo OA<A0n£4" -Xs 
piAjJ-^jz>| or puJJjud GUAt-ouy <prvr >7 'Hxsl. Ccr\ L 

^S-f-cA. - r 

Cvi _) 1 a!) Irg^to r H r vx. Yf)C(CinnJL^ JlA Kdd anal 

Coi( C v_a_A noosed ±owciAjds or C\[aJcuu -^Orro tke_- 
rO.oycYXSlA') "Hv^_ S«2<m<2_ •<2.|^^C'fs» QA<z_ ctse4^v-ec4. 

z^- s/u)Wi r-ei<A^Hve, rviotiG^n bestir 
Ccnl cvncf *Hxc. WiZ^iacA' J-A r^pori&iU^ iV) d u cJh cno 

c>jy deed'd cl. CAAYoer'vd no "H^vc. CoiL- 

£*^Vtim«>l*t Z - C Curr-e-n-b iTnoJctcu^ btj aunrerj-ip) 

£Yo. -SKx3U5-S c\ On | ott Lcrop C. ok Q. ^e*>0 YuAraA 

c&-r(Uc(o4k'ncL l-risudoJk-c-A cM^_ 0 ,-no-HvLy and 

Co^rveicde-cd -.=£0 o. ^oJi^^normJ'er. G?. 

c.' uA p->o 6 +hejr Such Ccn\ f Ccinxiecrf ejA te cx looctfcJV. 
£\ steady C^utzACrdr kh^vusdo Oenl C 1 product a Uniform 

-^ido! cUe~n^ its cxn’s. 
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V A • J 

I. 1 ) wUejn Ccn ] c uj> r-yi ov-tA iv dKc Coil C, 

( tFp QoJv'Cf'<nomcicv Slxowi cl s.Uidctan < ^^]^ e ^’ Cnn _ TKU 
mdicocf^ -fhoj- eJ-ecdic cuwaid is induced 'rn 
Coi 1 C . 

C'O f^Oksjn dFc- Coi! c ! dc mo v^d Qu)oy -^rom -fke_ 
Coil C 3 gcUvcmoroedeif skews a ddjj-adhm )y\ -fkc. 

ohposite. cd;r^c4icm. TRXa inoFc+kaok dlirec+icno ojy 
mduce-dl i "0 Coi I CL Gj> r-£*r&i&>-e &\. 

Cin) TT\x>^. too oUJ^ecti-enn -cokizr) XkxAjz, di, no Telodive. 
moticnn berco-ejzri +Kx. -foco Cods. 


Is^) TR^i_. ^aJv'ariomcdtsr dej^^cJicm arid kcncc JryclucocJ 
Cus^riF) is. Jourid loe. loAgcv. uokz^i cdi Is Ode. 
moi/cd '^ctL'fc’S dot/eeUdds j qtoay -^y&ro 



Fttnn r tP\jL~ e^pcAdmcjof- 3 F^pidouv skou^d +kxj- 
r<Jcdiv<L rookem) is Got Qtt cA-bsoliAjhe- • 

CuA/z£_r\jF Csnrr keL )rvduce_d kjiiihouJ- rcJodive_ mt-bior). 


Fi'^p -Ckoi^s +un> c^ils c cvpd cl kdcf S+ajHcnn<W^ 

Cp-i | c u di> Co'pnecFed -ft) °v Sensi+ive. 9cxJ vCinorv^eJ'-ey Gr o 
CYnd <Soi I c dd> Cornri^c-k^-d *t0 Gt boJcf“e-rM FKydusF G_ 
F&xj • X-L dX oloLe.YV-od FHod" _ ^ 


c 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 







UbardGuru 


286 


0) k)W^ Kslh K Xa pressed , *oAv*yoto*t*-r in Coil c. 
s>koix)S» a de^-eoiain , ond/tCovti-ng fWcd Curr-ent 

i c, c-td tri Coi l C- 

(ji ) Dokiun -Ht\jl Kjuj vU preyed Gnadinuou2>i«j , -fk*Ae X»> no 
dx^i-eohoY^ in 'mjz_ ^oUvornornsdcJT • 

(i\\) UKen +Kt Kwj Ja reW>«d gbJv*»nom«*er Skz>^s 

0.9cun Q morncndci/c^ oUfltchc?) bud" m tkt_ o^pasite- 
diy-ecdicnf| , 

Civ*) 7T^_ gcUv^-nOnydes, «4*4Jkc>‘i tm incre«uei , uoksun ^ 
iron r4o| ,’A ivvb coils aJong dkx^n 

axis-, Qoocj f^ju K^f ds f>rv^A / reined- 

CccUSg. of J 'ndute.ci g.M. F. 

All eocpoXrrumX ^owi t^aX induoeol e_*on*^f. 
in ■ c\ coil lOkunwr +Ki 
mJ^rucHc flux kkfcuJ +k^ Ce>,l ctange* 

XtVrLs— 

^IC'tC"' Ovdy kke-. presence. ok ^<^jn-£diG- -flux is 
not -e^aouA^ • Tk£_ ^rnoMnX ok rocApriet-ic jyi^x UnKeol 
with tfajL.* Coil must cKqnge in order ~K> produce-Qny 
mducjidl em-X in 'Hoc coil. 

Paraguay 's Loto of El<cfrom^yvLfio TncludrUn 

‘LOk&neufesi. X hfU QrrjonnJr~ ok ^ndi'c ^uk 
Unkr-ed tAnth <k Cur-eu-H* cKeon*^, c-wy-f- is induad 

in tke eXrcuH* Tke rndMcnd ^.nyj-. exists long 

a/> +k*_ change 'in magnate, ConrO-Lnu^. 

Second — -p^ rnnspntuclt. e.-nn.-j’. -indwoeol 

In c\ circuit ds oUrecdlv 0 proportion^ Xo +ke 
0 -^ Ckcvog-e o^ rYTjs^yyitie "jpGA * XirtXeuI Loi+k kW Qtcim 

... . _ . 'C4> Q- - 4>|) 

mducjzd e*m-p €S ,o( 

BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 


) 

3 

3 

3 

i 

3 

3 

3 

3 


© 


O 

o 

v3 

) 

O 

3 

) 

■O 

.; ") 

3 

3 

3 




UbardGuru 


287 


or 


e - K c 

’t 

tfeJu- K - I Jon qJJ ^c^'I'-cnn ojj On’rts . 


So 


e - 

4> 'z. - i 


t 


"X-^ ^ cf> JU .SmoJU dnQn^e ion mcxgnjbfi'c ^/u-^ Jn 

C jis yy~\jl ol "b 4~1 ^lao uj -e_ Cso") T'e_vovt~L€_ — 


e. = - <=i<fr 

olt 


* Mtjd-lve s/^TO ;_s i>ecaiA*e ^dnoed e-m-j 

CuIiaiCllM Ohbo^e^s. cm y cKawe ion nn^L^ru^-Hc tHuk 
Q£>£>o> Occf<.di co-i+h *+Kx Cnrcw^ih 


Xto CLpiAe- C'-Jr 0. cioieJy o\rouYi4 Coi I ojk H -furns 
Change, nn m^j-njLHc -flux O^odcdtcM eocW -Hc^r* 

IS Scnm^ - fhjL^-irrrZ. Xofccl 

b r ^ 


* i 

mduoicj e^rn.-f. is gWr\ 


e 


- N 


o»4> 

ol-t 


So t 

Coi 


mcr€CUm? ~Haa. runmb^jr oX iuJkxrl N rn fk<L 
l S'kjc Coin increase XKjs mdutW e.-m-j 1 . 
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reM^ta-ncit- g._a~ X*>. placuLol usith rhs pbnnjz, p^Aperjdia&w' 
to -B\je__ Kovixjor\^oJ Crnnp<rrajrvt tkc_ eex/ttK's rvyagrujic. 

tirJol - Trf" ai VT>txt-ra| Jt veAiio^l cGnina^tet' 

rnroiASHo I 8 o’ in 0 »xs: s. E:s-tiry]oc^eL -H^u mf^rubuoi^. oj^ 

+irvc_ Q.-rn-f- ourvejr-cjr n^duc *A jin tk< 2 L-Coi l • 

Howz-c^i^JI Com porumt ^iajhtW- 5 - moGprCtiC- P/el 4 j«> 3x10 t. 

S^L- tf-thJL - r~ / C> Coo ~ J 0 _i jrn. 0 /s/ r. 5 D 0 

/0 - Q_ 9 01 = O* p 0a. ~ 18° 

c 4 f =.' o- 7 .S S 

e - -As/ (_<ftg. - $\) - - NQ/j ( CoAea-CoAB,,) 

o/t olt 

(2_ = - £" 0 © X SXIO^ x 2* IM XI 0” X ISO 1 *— Co A 0° ) 

O* 2 . s 

e. = 3*0 xi d“' 2, v 

X — JL_ - 3-8X kT^ - 1-9 X UT 3, A 




s>* TKxl -fiu?[ jirroufflh Q Coj7 

plcme. Onq oUrected^ 1'nlo p^p 


licufaA, 


'to pi erne. One j cM recced rnto po^pe^— ia varui toq 

^ccoTfciirw -to tkx, rel^cHcnn 4> =■ ^s-t a -* lot +-s)mvib- 
GJculod^C +Kfi_ e-^rn-J 1 - ^nduukol ‘no +k«_ Loop och 


.So). 


He^e. 


c£> - (5 t 2 ' -i- lot -+ 5 ~ ) m K)b 

s= (s^-h I'O-t fs") XI0 _3> 


A 2 e - - 



- -sL fo t -+s) XIS 2 l^b/ s 


e - ~0 o -t t io^ *1 0 " 


Vo.lt 


A 4 4 - 5 Sec • 

e.- -(loxs" 4-1 o) X Io ^ Veit 

<0 a — O- ofe Vo It, 
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r 


Levr^ ? s 


r 

r 


Accordl-na fo o 'Lenz’s Lcuxd, pokou-kj 

tKc_ induced U .such +hod It opposes J 4Kc. 

Ckom.qe ho -Hoc rno^rubfic_ J'lux vespcm&itl-e. 'for -its 

pnDducdiOYy J 

17\sL2> L-Aiaj H'Kjl c^Urecdio-iT) o]c Current: i•ncjucxo^ 

lyi 0[ cdrcuu't- " 

Explanation > 

UJku n nov+h pie ot a. mo^ndh 

-a ketn<* peeked Towards dKc cod . ^tkee c*mouYd- u ok 
m&jjruiJric. 'j-lux /Crnt-eA colth -fke. Cod increases - 

UA inoluctoj / , y) dt'\£_ Coil i y") such 
oUreckcrn fhad- Jr opposes +ke j-ntnecue iy) -flux- TkU 
7^ ^po^ible o-nly^ token +ke CJAxrejrvf- mduceol In +ke Coil 
ts in ovnficloeJcuoise c>liY-€C,4itno toi'tk resbctep jpo ern 

e/? ^ -A* M r* ! I i» k ^ 1 J \ _ ■ 



I t\)K^n noJ"th pole ojs dke bcxA_ wy^a ?tet 
k/ d’kc. c©i L tKc me^qrv^jH c 


■Srmi IoAJ 

-a moved away <th jL _ coi L ^ 4iM x 

Linked coi+h -Hke Ceil olccretxses • 'To oppose, d^kli 
ot-ecre.ca.e_ in rviogneji'e j-tux , Cuw-enJ- induced m tK<L 
Cod is m clocXtoise. direc-Htno s»o -Hhoch -chs -f^ce. 
douooxKds kkc bovS_ m&Qrvd b-ccomcA soudk pole- 

Tkls t^oroujcl r-CAuj-t )-n on c Ud^cdiVe. <forcc. 

Cohich obbtucs dhe mo-fv'&n ob kKc_ mcKgrvtf orr\d dke 
CoTn-espor] f eLtng ^ecrecx&e, ,‘n ^m^-spucHe ^ux 
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L^yv^Js Lacq Energy Censervg-tion 


L-e.rvz.-S 


's. Lcuv> 3 a m ace OYctarice Knkh tke Lag) 


ojy Con seVYechtrn ojj e.-n^A-g^- 

gxpkyoocBcnri - 

~l~n e*pe3rnjm3 oj ve^u^Ccdi'cr^ o\j 

Lou/O go ken N-pbi sl- oL roMMi" 34 moved 3oo0o«3s. 

+Kj 2_ Coil , ike Lxppw^ Vfacje. u ok tke_ Coil aquo^eA 
■flO V'*hh p o 1 -H-j . iPvjeA*jeJxnr e_. i^yfnrfc k'AA -TO Le cxonnltL. 
CKQ cun&t r 3k<e -^{ros- o-fr U repuisicno ? m bvirgmg +ke 
^nct^vuM' cioie-Y to 'Hml CoiL- 

£L\rr)]}cvxXu toKjua norfh po|e_ o|^ 3s 

moV-ed Qw<xy jSoteLh polaA-i'Kj elopes o~n ~Lke 

-k^ce o-k 4Kc Coil* ri^ju^jxnci. Iat ovk kovS 3tp 3e done 
oqoby'Ucl' kKje_ -foYGL ojy cJdya. extern ; 'm kcekhng "bve_ 

/Y\^v5jT\j2_k C*A\ )<Xt^ ‘^tt&TY) -tnJL- ^03 l - 





i/^k(LYT 
JU ■£-€-**■D • 
pYDdl UC_£j3 


we 


cdo -net move. me w \ cxms \ x 4 ’ ’7' 

i'riducjzjd cunr-enk 3i> oUs.o 'rto-fc 


3 

:> 

3 

i 

3 
3 
',) 


\ 

X"t 3 a -HylA nru^ckcrni c<=d utoyK 3 erne i"n moviry^. 
'Hoe iA%v»*k. ~Hya_ Coi l ' J rWnjr ekomofA. imfo 

eJ€c^Mc.cJr *em\5ey pY-oducm^ ‘nndMced cevr^rtr. 

TKjuA -ert£A0<-j ^c3a beJrvj din^rvs^roecl Ly. 

'pV\jz_ rr\<xc\r\o3r ..tM-orK done 

i i 

ire 


3 

3 

) 

3 

3 

3 

0 

3 
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r 


Fleming's Rigkl' H*vnd Rule 


d \ r -ec-fi cm 
moving j yj <3 yr) 


FfemiVtq's Kqmo) ruXe. quvca iaA -Ha^ 

i o-fs Mduc^ £srr).j-/ Cur-renf i r\ q Omduc^nT 
<^nX=flC <F‘-elc|« 


Xb Kie, S.-hre+c_k FKe -knoR-er, Cerd'rrx) 

^nnger pnd +kurnb OLOb. n^kb k«rv=J m ^uiucOby 

PV^^' , ' 0 ^ tr 5 Cj ^ <nr ) & .Suck bkocb -fir<S"t -Fnqer po\fijs 
oJcmg jfke cbr^wi p£ +ke 4ie)c| qAdl +Vxum2> is Sorft 
rKc. ofnreH-icnn ofr md+itm o-k d-Re ctmduDhr. Akei 

oevuhr^l ^H)uJd ^'v<l ua -Hu. direc^cm o£ induced 



VO*\ Xn +he. g^vcjq a bcxj*. Tvjrxjjrufcjh efuitJdkj 

o 6 ol^ <3 CaOcluciVyQ Xotvt> kcwnry? a CapoctW 

^ f 30 ^^ °k ^P lo dz* A cmd 3 e* ^f 4 V^ 



So 


W^jl +-Ke, vio-r+k pole c^pproackA-no 4ke_ , rn<=>\Cw'veJi- 

So +k e Induced cu^rd m +ke ok Loop vieueJ 

p rcr> ^ S\oIjl <xrill -f-lou> m ^ucJk e* *mouu J-Rod- 

-d* toil] k-e-k^ve >U)£e ncnr+V\ pole So 7 SovFbK poJU_ 
cLeveAopeS tn Xcrop txike_e\ Vietoeo) ^prtnrr) v-ia'kJI' kcvrjct 
SrcLe.. dke Xjt>p. Tke ^ioto o-jj induced CA*K>iflj"dh 

Ia cJociCunse; Fence A aepcareA posAdUve poJcuJjtG 

°nOc=J & ■ne^odli vC. 
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PveeLicd -HUj 2 _ cUneof icn ojc, induced in *W\e 

S.Jiu.^ficmA <pU^cvibeoj by -pUe. -jft>llour inj -f-r^oACA - 



^Sol* 


(a) £oudh pd-e. develops cvd" ^ ; So CaaAA4UTc£ /induced 
mwA+ W cJocXtoAse. c^. 

(_b.) C©»\ pq,;In -Hua Caac wouid deveio] 0 s- pole, °d" % 
Qmd Coll Xy woujd oJUo dcv-eiop S pole, cop X ■• So 
4\e induced CuAXercf- bn Coil pqc will be. ^ to ? 

oimol Induced cu^xvd In cdl xy will be -/penn x -b Y- 
(c ) Induced CuJAevd" in 'tke vt^H I Crop w«l\ be, dong, xyz.. 
(o|) Induced O^iXenP In -Hac_ IcjjP lerop will be. oJong zyx 
nS <:ejt2jy 4rnpn 'howl • , % 

(e) Induced OMcv^t In Ike. Q>il is -^rn X toy- 

(± \ f\lo CuWtmb Induced b-ecuK&e rYia^nckc JuruA ojy 

u . force Lie. in +kc pkne tkc xcrop- 


O 

0 

o 

0 

o 

o 

' ) 

n 

O 

o 

0 

o 

O 

o 

o 

0 

0 

0 

0 

0 

) 

o 

0 

/) 

0 

o 

0 

,) 

0 
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<3^ A £^U_PGHe. .Xoop ejj &loU_ JCL Cjrn. u_mAi -cj s .doles 

popeaJAd do x ar\c=! y <3xe£ Jl 6 rncv-ecJ co'rfK <a. 

VjzXoCaJXj cfo 8 Cm^s ! r\ positive- X- cAvrcdf on. in 

Rnv environ mend" c^Qrd'cuYM’oq A r/uxAnefie- -fi-t/ol in 
fkjt. poAi' 44 ve Z. caUv^cii orj • °TT^. Af£Jd JU 
tmifornn k in sp.qol. nor C^rvAorvA JUn Ame. T4r A<-6 
C R e - v ^' rj Ic> Tjc-m. cOonq. Aue- r\jL£aduve oc - 

°t'j.^^ciion. And dd~ -d> o| £c. rcodrv? in Arne c\J- +Ke 

IcT^ t/s . _l>-€_ 4 cAjnoi-ne. Ac. oUrecdion cin4 
rr\AtfrvlrUdjL. ok iAe induced C^Axeyvj- i«n Ac A op iV 

red<S'tqnCGL jLi 4-S rrj -n_. ' ® 


U Qfven khaJh , 


e 


<=-1 & 
cXoCL. 

= JO _i T/ Cm . 

Rode 

£41 -A Arne 

in & 

e, 

= A (^) 

Roitt o-^ cAonje 
Alc Xcrop in 

e x t 

: IS) (I s ) ■ 

As 

1o&4A Anc_ « 


cl £> 


, R = 4--SX!d*4jt- 


14-4- X 10 M x|0 ^ - t'UM X]D S ^Js . 


IaJ^A 


f^a^ndic jlux c\iu)n^ 'f'Kc po-sj^ive. tc - oLt r<? cA on^ 
Au>Lc|x)Ye 'f-ki-Cj. Aolcj U-£> » 

'* * To-toJ induced exryf r e, -f-e.^ 

e = ■ 1 ' ULf kid'^ -t u -s~ 2 _ x i o' 5 ' 

£- “ | 2 . • 9 & x I D~ s V 


induced CuAACnf I 


r _e_ 
R 


a: =• 2.-8S xio^ /\ 


( 2 - 9 4 X I o' 
4xID -3 


iXe oltreeHor\ ojp induced Cwhx-erxA A ^ucK o<4 4 t> 
mcr-epiae ^ dke dlux A3jrDiA3^i j-kx. dle-up cdtonq poddivsc 
■£- - cU^c-ViDn , kxncx Cu^hx.ytk coili be- 4-exn A Cm^idodCwise » 
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MojlCY»A( GLI-tcfaQrAfit'lYe, Fx>rc Cr 

p -SVu)Ui5. A reciQ'Ti^uipvV Ce-ncfuoHmg Loop 
pGtRS irr^ -H've— p 3 oi; pxx_p>ev * Tito- Ccnnauc^o'r PQ, 
i' s> -|>pr-ee„ too move- utoKooto cmy I os-s o-|p Jssr&JiSJ'j toux 
to etoc. inkc- mc^ruiic. 4toJol to pevpwoUetocxv 

•to -f-Ky p]q-yu2_ p^pev tvncl c^r^ci^ mcAia/to^- 


Q (> 



V 


T 


L. 


+kx. co-*ndluek)r‘ P<& rnoved +oK><\>tcto tox- Le|jb 
tto-Hq o\ veJoc 4 +^ V y cAikm- -toc> ooK^oV') to\_x- c\StdC\ emc_1o,seto 
bn -H-ve- Loop PARS tocvecc^eA. Th^Lhj^rr<e- c*mnovnnA- o-fo MARntok- 
^fUA Unfce3 totF toy- Loop ^a^es °*n ^ 

',-r^c4v(oec4 m tove- /-crop ■ 

X-^ «to cj-ny icmi; toK-c_ Le-vospto RA = =xl wo! 

P C5t — L , -fKm ry\<ay^rxe+i C_ 4 Jm x Liv\ /dcto ix/T "Ho to^_ 

Loop P <a, r.s is - , 

r <£> = P>L^c. 

TTtom -f-to_ mo/ua-c/ e-m-j^- ’no -tox_ /crop ecor\ k-e. ^ven 

S e- - " ^ 4 1 - - jeL (_ B L oc 3 

ol-t 


eL L-^) 


e ^ 


BlV 


C 


v = 


oloc 

c*Jh 


) 


H*e>pi_- e~ JA C-oJULlcI Hobitrna-1 El ectoorno-ttve. Foycjl- 

Xp R -to retoto-Rriaa. to {crop ^ to o toiWyo irvitowf , +Ke 
ireduced curferto X to ^+Kto irtA+ato -tocon b-e ^v&r> aA- 


X = 


e 

R 


BLV 


+ jy^ dlrecJ\or\ totoumto ^ gLvon 

Remo's K<vnd nde ov by Lwz'-i lfl “’ 
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R. - 1. rn. 


S - IT 


A metallic rod erfo J. m Jj> rsfoied ujafh q 

^r^auj;jncj~j ojk So rev js > ujitk one end KJhn«j<o! qk 
tKe centre and -fke oH\£A. end oct 4Ke eirciiTn^mnCQ. 
o-fj q cjycuJqa- metaLUc vi-m radius irq, aJooui- atr\ 
axis paA-sim 'HrrDuaA fKe aird-re- Grid pe*^nd>aJ<a4. b 
fKc_ p(qr\er ok fkr Anq- A Cfriitonn rri^rudic 

tAL T IT pcthj^Alel *ft> tKe <a/tis Is present eve^ucokue* 

tO aA 'Hvt_ e-m-j 1 * betuxan *Hnz_ Card re ornd tie metallic 

Yirvj ? 

S Here, radius circle 

F-r-e^ been cu^ v =• td r-cvy_s 

Ad 4kc ndatim mcj-altc rod 

9oe^ jrxurr) Op tcN o<Sl in -fc sec. 

^tracing L PO <£\ - B 

TW pcrkntW ckij^e^jmcc across 
Hnc vuo! a e.'TYvJ. kdtvean 

Ctwfr-e 4 Metallic Riv-jcj. 

<S = £> X Tod-e ekeyr^p, o|^ OJULSK 

ofo Loop 

e z B X d ^(XhJ^K ok )onop PoGjJ 
c?br ^ 



X X 



7 

f *ay\ * 

^•4p 

* \ 

X J X 



x. 

X X 


e ~ g> 




71 R" 


e 

art 


) t 

y 2. -5GF 


e = ^ sd (jarrv') = ttvSr 2 - 

e - Mm xst> x i x ti ^ 


1S7‘1 V 
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\ol A circuit Copp^ 4 TtxoUia ioCtn, 

—JU a J?p^c 4 o-k 2.0 JT md /s Q-boud' cm 
Us cJ^ Chfol p*^inc^6.uW 4o -Hu. + 

ry^nU'c °k o-cl T aHs f <^^cuUr *> 44 ml c^o 

Cl) Col-CMicCk- poWW cWJopeck 

-pKe_ *v4s o-k +KjL olisc Qind +H*. vim. ( 

(ji3 kjhsct aA Mjz mJuc^ol cwthi.rJ ^ +Kil 

ojj Ulsc is 2. -ft- * 

So). 


HeAJL 


r - lo Cry) =- Lo' l m. too ~ 2-0 ^ 
12, - o- a T - R ^ ^ - a - 




5 o 


e 

e 


s= i G>CO A 

2- 1 

- X X0'2 X Q-oTC (jO~0 
~ 2- 


0-062.9 V 


i = &- 

R 


0-0 62.3 


- 0 * D31-S' A 



TPvx- astm P& ofe -Hm- recWiauW- Orvdutbr is moved 
Wi 3 C = 0 -to 4 Vm vijW-iitk OA Slwum m 
\tX_ Uniterm mo^ndii. -teieJd di peA^-o^odnX_jh>,-tt^ 
plaruz- wd ex Wets Wo ^.^0 do cc= b «n=U 
ie^T, w al ?b. 0-nKf +He. <Wvo PQ possessessutesWiW 
rditX- T- Co-niWeR +W- Si-tewdum joW, 
pra Jj. puOlut ouii^Awis. Wi 3l=o -tp 

Is +Wi V>ved bcndc -h, *T= 0 wl+*j ^jH v ; 

ote+d-n exh-ressitm -terr -+K<_ #«* 1 dKi mduud e.m-j-., 
tK<- nec^vs^ fwup -h> P^XI -H^ **»•) cmd +W*_ p=w«J 
iuXipd-ed oX JouJe W>. ^ICidch +k*- VaM^novi 
-H>. n-p c,ixsnvu("i 4r 6^ wi’Ho oUAtomCc-. 

3U k 


m 

\ 

<r ■ * • • c 

— 

M 

-W~ 


T—i—i—v—• 


*:V S::?; i i tisiftll8i£ 

* 

A 

t* :« • • • 


P 

m 


:•-. • 9 9. • 

I 


w 

• 


l 

• ' 9 ’f 9 9 



• 


* • • • • 



U 

1 

*»•••• 


Q 

L 

• 

ii ■ ' - 9 9 




_ 



to 


► • 

x=o 


x~b 


x=2b 
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CoYL&'i&V*. YTiO-htCnf) jpszrrO DC — O "tro 3C ~ 2- b . 

Gokjix <Vz-rp PCs, Is oi- X., m^nxPic. fyux Lt-n {Ced lAjifK 
*^kx cJrc-tx-l: P®>RS. Ju - 


= G> L x ^or cx<x<b 
r £>Lb ^oy b £ x £ 2_b 

-So l-nducxd €>*nO. j! ouj - 

- - £>Lv 'jbv o 2 x: < b 

- o fov b <- X <. 2-b 


- d4> 
e - - 5^4.- 


tokiLn Pk*_ mduciLa) e«m-f f s no-n - ^evo, -fK* m^ni-krolc- 
ojj- Current X - __e_ - &LV J 


Forex- Y-e^jid Y-e_o| -fo 
'b\c OA500 PQ Iy*) CcmA'fcnn't' 

moibVjo - B> x L 


F - B(BkM) L . 


r 

Motion to the Right Motion to the Left 

L* M *T K 


Y 

_ a 2 -^ v 

r 


, 0 b 


F" ZlcJYD <j <|oY b ^ X -~r 2-b 

Tbx oUr-ecdiChn °P +Kx_ ^rcx or) 
Pc^ Ja “fo PKx- Lejjyf' 

XKx. JouJe lo^s JU - 


K 

Bib + 
x 

3 

c 


P = X 1 ! 


P 


a 2 (?'v 2 ' 


r 


&> Z £ V 2 


7 'jb*' 0 X <C b 


Bh/ 

iL 

2 

LU 

-Bh/ 

B¥v 
r 


o 

u, 

B 2 Pv\ 
r 


O ,, b DC £ 2-b 

.9 inn, )aA- (xhjl ©bfaWol 

■ * * i \ 

he 

o 


— -- ' — . _ . -v K,-- W l—" I w '-'l | (✓■V. 

4t)Y i r\ WCVud mop!OX ok PQ rjWro 
°x^2b tD X - U J 


bW 

r u 

i 

a 


2i 


0 


i Distance 
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Considera^itn Me*fcicmc*l £.M.F. 

kJkiMO Corn equator l-erig?fo L ^ mov«d uirth 

™s^ 

^ e_ = Biv 

y" be_ -HKc- reAi^'ta'ncjL movcxLle. <a^,w P®5 °i) *H /xe - 

cevtducio^ Here ^ 

r-e&i<S+-cKic^_ ok r-erncx^nm^: emm p ^ c^nod .-SP 3 

ru^Lt^ikl^- CoViopa^jLd "to 0 


CjAAAiZjrvk ”Jr\duce£?{ i-n +ke. iorop X c -~r & —— 


r 


TUsl. mo^TiikucU. ^ ojj jWce cm -tKe Conduch>r P®i noovrng. 
i*n kk^^nQGcgrtfckrC- -^eJo| kA - 

F = ail = 

cpUreoH&r^ ojj 'H'uJ> -fcnruL /s opposite. +o -H^~ Veioct-Kj 
kKe_ Cemduckoy- 

Povo-e^L- r-e^uxred ko pui>k *kK^ coTnolucfoTr i s- 

„ O .X . / „o . ”2--\ ,7- 


pJ 2 - ) X \/ 

Q - F x V — dP-P-XV 

•m y 


B 2 " L^ V 1 ' 
Y 


As kkjz_ CcrndudkcrV <jlA Du 2>00 rryicV)fir)\(LczXbj j '^T v fp , 

„w«W^ wetgj di«Vd*J ^ ^ ^ 

_ •**! -a. 


e« !*«■ = (.^) ‘ 


Bivk - JB? I?'V 2 - 


o 

o 

o 

o 
( ) 

o 

■) 

o 

o 


v / y' 

toWicV, ^ +Ka- Sqttvl <w. +K*_ v-c^uir-ect -*=> 

p<x£»k kkut_ Ccnoduckor- 

+^i 0Juc*d e-m.f.) wd -to +hvrmai 


Hec\k ene*jg^ pTroduc^d^sec. 


&*-L x v x 


Q. 

o 

0 

o 

o 

o 

;) 

;;> 

o 

j 

'3 

-v 
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A- Coni nUrrsb^A- oj- j|-UA>\£ M, 090 .A P JU. 

Y^-tcxi-Co) och CK CeMYA-t«iryJ- -Ap-eJ^ OO, 

fvn <x uniform rv^c^rvej^C. fi> onr>ol Cftwr>«c-fc*ri. 


po <a v-ca^+oy R. ^oIucl. i-he e^prts^'ion ^t>r - 
(_q ~) M<?v>GrontTn e.rnj' i'polucjLoi i*"i 4+vd_ co*jl 
( b } Poooe/i. aUAl>ipQj-it)v^ *iv» Coil, 

—--' L-eP mi-ti chXL^ ahJLQ. vecfov A Coll fy^UxM&S Qr\ 

Oi-n^-ie_ & o<j) jfh -hh)L. oH^edion oj 1 c- Jie}o(. 

L-cJ' -Hksl. do i l v~otcd-<tA G>(r\ t= ^'n^Jo_ & LoiHn 4-he_ 

•■■ «--t - fS - . 

—*—I—^ rfe --g —& 

oy e - ^ \ T^a 


/, r^lc^rubh'c -f/gx. JJ-ofad uv'iH^ eacl^ MaA*i ofy -H^p 

rec-fan^ iaJoa. coiL 1a - 

I «■ . I., ^ 

cp =- G> ■ A - & A Co A 0 e. & A C/vS t: 

“pp r ~ 8>Au>s;r>Lot £ to = 



Fcnr KJ -tuA/artA -fAd Coil Lm FctAActau/ls Ia*oo~ 

€- ~=- ^ “ NQAK) -SiOoG ir 

dt 

or e = e- 0 tot 

1/0 KaAe. e.c -XA nocx^i)rr )U inr 1 or pex»4c VoJu_e_ 0^ 

i-ncluLx,c) i*n Co’il ormcj ^ven — 


NJ aAu^ - M l?> A c 3. JT>f 3 


lb} "Po oO e4 cLbvS>! p cHjf'-e.ol l P _) — ^dz2 


= e- 


R R 


coKaajc. R Jj> phc TeAiCpAnce- . 

CLy^s “ JLC - ,N fbA^D 

Jx 


p - (nb^W/j^.^ 


p = 


nVa 1 ^ 1 " 

-a-R 
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^ v A MedojUlc. JU-op ag»ci> -S'rcje l.sr On- 

</&se ctnd me>i>t/si«=tr\cG_ 1 jtl ^ov-cd <=>dh ck umk>rm veiodtv 

o-o 0 ^ i - - - • * - .. » > - /i» i i J \ ^ _ J 



V r rtf$ Lvn ck un\jorrr\ moj^rdUic. fidtd of> ^ T; 

iv\R novrr)^ 4t> IK*- plQ 


tL field UryL* beiri q no mod do * IK*- plonc- of 
'tkp pope.*'. TTvi 2 _ Ifrop oA Corinecicpl d~o or) decthcd 
nJu>fivK f e»W rectors 7 e.ack ok r<eiJ&*t«nnc.e ?_*n- . 
fo )(llAoJjl The- ofr -fhfi- hroj^ <hr ooklc-h 2.m/\ 

Cm>vxsrfr flows in tke loop. 



sola dblv-en - JL - iscr^ ? 6= it ? R^acj, - i^ ; I - i^A 

V P<$R5 1a cc bovjQT)CC_d u^k^cdstone. iovid^^-. 

SQ coive- ofj zsi- red] St Ato cs, Ca-o b-e_ r-ejrnoved . 

-* . Thj2_ epui v<xLcr\l reAiltancc Across PR ia aiyen low 

r - if ^ 1 


<4 + H 


c 2- -Tu 


Mel 're^i'St^nCc. pjy the. circuit 
V = IR o 


-3, 

2.XIO X 3 - 


- 1 t 2. = 3>Ua 

- 3 


£> X ) t> Vo {+ 


£>mJ" po.tc-rdl 0 ^- efUjjcAJ LYIUL qarc.S>«> c©rducdt>v = \^&A_ 

S o VBl =■ C X ! 0~ ^ 


V- o 6X10 


-3 


2. X (VIS’ 


2. Xi o 


- CL 


m 


/■* . 
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E y Currents 

» , r— i aAjL - ba&icoJULo -fk*_ o^AMnis 

irauce-ol in 4He body ok q Conduct dci_ 4*c chaofle 
ivn e ^ LmKed ooi-Ha 44ve_ Co-sad ucdtm. ^ 

exaTnopie we move. c\ mded plcde oiAdh 

oj .j rV1 ^ n t hC j^d , 4*Kjun reJc ^Ve rrxokicrn o4 fk^. 

t^nolutjfv '^ <L ^^^duedor '-Toducjiii a cu/iAjLrd- In cHe 

; , T^*" Conduction cffcWu wb -fK^ 

r d jj^ aJo °^ ^1+Kin -H^L plode 

1 0 edol l/ (_ o-r toKi-rlpoal ^ o-k 

(aj eder. ThJLh vwA C.OLiXexi} -Hve OAAAA-n^-/^ ^ ^ 

9d4y Cu^uLaai-- Cl)t Lnoluc-ejcl (. e_ ^ 

- — _ v~e& j Aj-cv-n eg. cr>) 

BvaJ- we. fc-noiAi -Hncvt e = - deb c _ 


k-ddiai -raocr e = - okj? So 

L - - a|<f>/oH: 

__ PL 

TKx_ diT^cdiori ojy- e_old\j etAJt^jLrcf- Is dver) bu Lerirk }ou\ 

or Flemmgfc H$W- kdnd rui* . <F cf WZS ^ 

ExpetnrngYvfcoJ I)e\nom+m4ion 

v A a m&j-cdMa p\cx±JL pole 

pieciA rv) ^ cvnol s ok <w eJec.+rofri«f|»-Let- . 1 _<l^- it iLnt 

-fo rest wi+h i-hs plena*. pe^roUcuW. fa imanjbh'c. 4,'eld 






OsXuSJ? ^ t ^ 

m k£Jo d/e e[^Y>^mov£>5ax4- Xa -Suri 4ebjzol orn 

OF tk^ p^te dAX. dumbed ^ V 
&*ops. viWafco sooner. TKJU Xd Lmuj^ 0 r 
CeAAx^vH <=U^^o f ed »‘n v.bvnX^ p)<vN? 
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R-tas,Qir\ ; > 

X'O XKjL. pO^i+icrVA r-SAt -frSL- P e -r 

u ax LJnnJ^d- KritK +Kc plcd-e <A rr^ximum- 
05 jj. Tv. btacxd iowcc^ls ariM enrie e>cir€Tnc P 0 ;^ 1 *©' 
£^)kMa ^ SruSi 4©dd decreed • TWm-W^^ c 

ploote- 2 m*^ 5 e**r«m*_ po^.,+1^- 

s;-noi\cui-H i ^ v ^n p'^ t^T JT^SSoT 

^x/tc+d P i^ 4^- 

m«*W <* ^ P /^e. *>w«yoU ■*«. 

fri&d^ pos'i+i tno. 

rilkv cc^c, v^y~Kcwy& ojj PK«- pMe. ««. 
cppw^d ^«l efqwp^. 


Hou3 fe> ytduex eddy aments - 

POkSLn C5. ploUC- tOl+W slobs C-Wt" IY^ 
Y) 

JU ©AJ2AJ2-- 


it nO^sdX- 

IAJ K\SMf I 'A. i^jww»w-- * • 7^ . , . V 

i_ n crG Hode- m XKju m^iruLdiC- 5 tKe dcwopi^ 

^Uead thcAe * b^l J4^ much smfUUr Campa^ol 

•hx +W- CjxA*- WtVuun rio A.lo-1-Sv L^eA-c 
-TWa mcArvS oAdu c^x^uun^ 

Ju becQU^e m^rvefi'e- r^Wd" 

Ctcuich o^poW^dh^ mc-Hon ) de^r^oi u_p 
ewcl©-^^ the CkWumfS . 


cud. ^ . 

ojhjZ- reduced . TPuj> 

mducud cumnp 

4tve_ CXhSSK 


>cnO 


.. u — «-■ y 

fv| - X A 


i-—-1 

H-CACe to m fhjc -e_ddu 'radd 

core to be UAed m ^ chance °JUfc* d^-nqmo ,tm*>rr*cvS 

cKoK«. Coi 1 , ifldttY «tc- -bs +eU^r> W «k -H^ n 

£,+--te>S. Eac-W sEmA Ui eJ-eedvtCcJiw iwAuJoctw ■p r p nr i 

*tW_ oth-c*_ 

OaJUUd a. 


i , motor ere- ^ 'xcu^qjo m t*^- 7) y **• > 1 

=c\ch shjid- dA ed-ect>iC_cdl^ jTVsuicded ^sym 
p>u }r^vJ 0 ^ -10 ^ V'^rO^H ♦ -S^c-h c\ Core 
Lq^m°ded encore* 


0 

© 

0 

o 


o 


0 


0 

0 

0 

© 

O 

o 

0 

0 

o 

o 

) 

0 

o 

D 


U.MT f 71 • l i w*-" — 

Lorr^e reA©thrice l>«iupeen +We 4K^r) v skwis 
CmiUruA Hj- eekiv cwererO-a 4t> -^t- l-ncU vi2w«J s ^p^- 
H€Y«J!_ tw_ eptd.y 'curYeva-s cow_ v«Suc^ol +o ^ |qvge- eKWtP- 
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ySd- ar*u .Juyti to.-c.-fuJ °CbbJticjxJtiori%> o-f -edctt/ 

. CuWs. a Tr J ^ 

SoJL- ) Mc^nxiic bvoJce. 

) Mo^rii/l'c FuA-VioiOL j Xr)ducd ion Coofce,Y~- 

{QX A or-eJ- pluruz. uj -hf^veXlim u>ai caJr -Hve. 

°b ^ /h • to Wed" "fKjt- ^vol+o^e. oUU«*<mca- 

cW-eJoped bpitAi^ +Kc ends +kc_ Usi™ asrmlom 
'& -Hu. epdV* nnogn^jc ^<U=< ctf +K«- tSoch’an k«$ 
a mc^nifuoU. -Sxio-^T cyv*J fke. <dxp anj/*~bs so’? 

; wuf) tFc\i' - V ^ 18 cro Knnjh zz. jtctd w^. 

L - IS- rf) , 6r <T)(io" 4 T , s-2b' 

5o G- ~ G> LV (SXv ~ 5> V-o4icJe- 0<T^poTru2*"^ o-G^N 

V eco^'s fi'Jjol V 

£ — (SSins) L v 

22 5 Xio M x sin 'io X ^iT x Soo 

£. ~ 3. 1 Voli 
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Se If Ir>oluciio>Q - 


Tf- 'fVut. 


prop^AjHw o-k a c bw viriu*- ojj 
colvlch ~HAj2l Got t opposes arw cka-nge. m ^dke. _sd ren^ih 
o|j c^hAje^vk ^/oiA>iy\^ +kroiAgi^ rt bjj inducivq cm e.rr>.j. 

IOWaao CJ^tA&x^r Cl) I 5 *- i-ccrca&'i-o^ , 4-ke ^ 

\r\du.CA_o| ■C-TO.-f- (_€-3 CKhpO-OSiA accrt)^ 4Vu2_. Ccn I ) to ‘X 
c?Ur-eofiC7v^ sue^h •Hv^d’ i^r opposes +ke. ( )mCr-ecxAe.- Tkfi/ifc|jOr& 
Jd urouJ.c 4 1x2— m c\. oUr-eoHcrn eppos-ibe tro I.. 


i* 


I— 5 WM 


Ir»crcflSin^ 


“srswjsir 

. e. r 

I>ecjrcp^‘mg. 


t/o k^vn Ct^A^jL^ad" (X^ .. d€cr-e.oa>'i vtg ( -Hxl sd-j^ iriducxcd 

e-rn- C 2 - ) p-pp€£*AA> CtcvoSS +W. Coi) ir\ ev. c=UT€clion 7 
_Sutc-b -Ha^vP jcf obboseA <=>lecre.<GSe. 7T\jtAtjfcnre_ i d~ wtujol 

be. I’n "Ha*-. oUr'ecrHao ojj 1 _ , 

Xinduc^emcc - 

Led' the, Oaaa^vcP X jHoosing dbvocgdo <x <c=ri 1 <=*4-' 
ctrnu -timce Cvncd b-A -H^z_ axneu-nd - o-^- m<^nizdic- -jj-l'-^X 

Ur\ feed toidh aJU -fK&. puAvvb. ^ tia^ Coil ccF -Haod~ -±atyw. 
Tki)o Ccj- Ja -^urvd 


<£> * 


X 


or 


~ L X 


\AA 

v\oluchorv 


Hexe L xii CK Gyr^-forrdT o-k p^poA^cnncJi-Hj: amc\ 

CpJUed s-ej^ ir\ducdQ'r)ee or Co^aent .o^ -ScJ^ V 
o-jj- 'H'uc- Got 11 

* 7T\q \Z#JU£— od L <dxpev}cLs. Upcrr) XKc rtutnobex. °|>" 
duA-ru?. , ahJLa off Crt>ss Secdror) arid rkxbure op /mfeial 
oj^ dive Core cm coKtcP -Hoe Coil Xi tArourpP 


■ j 

o 

a 

o 

o 


•a 

, ) 


o 

) 

o 




o 

o 

D 

O 

o 

o 

J 

y 

o 

a 

;.) 
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1= i 


4 = 


Lx 1 


or* 


L = 4> 


SeJ^ Lndu efancjc a cuw| -U nurnedtcJJjv et^uoof 4t> 

44ng.. ^Tnourif ok maPruLh’c Muk Uy\ i-ed uy)Hr +K*_ cei L 

L&VsQJTi LTU t CWtXSIXXT rfkoiok +VsydI/^{a -B\2- C-o'i t- 

TTnj2._ induced no H\£_ Coil given lojj.- 


6 n - 4> 

c=i -t 


- m ) 


OY 



^ TRc_ SI t/nl't L. Jx hxrur^.- 

*" e • X Vol-L 


L = 


1 Ker "0J 3 i^p^Tyi^T 
n^j, Sejfj- inducia-noz. oh a coil is said +o be 1 Wiry. 

U'iKo^ n 0 A/~V L ^ L^ ~ I U . — i . . i A - .CT 


t-okjLyY C\ 

fhvoiAgl^ 

coil- 


\J ' ' ^ - w \J ^ * \ Iw) I KJ J- fUCfUji 

CWt^ixyrg-- c Large XKc- root-e ok 1. ^p^ye/itc 

Ccnl )V\ducAiX Qin e.no.f. l VoLt m*fKc_ 


•to 


CuX>tirv;f m ci circuit ^aXIs skecipUlLf m h^ YY ) 2./\ 
.^f 5 * ^ * 1 ° m>s • £Jr 3 n evr^ Ojt ioev Jus 

irtctaccol t Ccdcuhxh^ -the, -tejjj- ImolncftxYicc -Hu. circuit 

•* « 


(dive.ir, J-hcJt - 

AX ~ -2_ A , A -fc - ioxio'^i , 
Tryduced cm J 

L - - e At 


^ r _ L AX 


V “ 2.00 V 


At 


AX 

5-cJ f- Iy~d WcforicA 


- — 2.QQ x fOXlD 

— 2- 

L = X H 


- IN 
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\ /\ jouA.^e E -*-£» nA-eoJ dk> e^iAbJUsW 

^5^ a OaWuly^ X , fiirDUt^h ci Co’il ofj irycfucSconCC 

*" cAT> L. -S Kovo •fKocf' the. uj-X)YK ^pne. fc>^ fKc- Source 
ixctlc/ va^> *Hie, Cu AAiLvO X O LI 1 . 

jO-i- 7Xe- ^ou^ce. e-m^ E e^c^dlisUe^ clxaj^jl-t^ In Coil 
in Opposition cj- induced €.rr)J Lenz-'l ia^o~) <2.n3 
bssnCJC doeA> t\rovfc -foit -H-vtL Scrrrzt . XKxa catoyK dorte. 
by Souh-ceA ^-tove& Ln the ^oxrr] oj^ rruxjriejic eruA^ 

in 'the. Coil . 


x I 



Le-f X Cu^c.ml' JIotAis +Kvou^k -=H\e_ C&\ L oj^ seJ-jj" 
inc^MC'f'otnCL L cJr any rnAt^rch X wKm rede, cKsmvj^- 

-t^Ylh LY\ Co) l Jj> c^Z/ci-t • 


ojj CuMJ^tyvh 

Tnoluceo} 


~a 

‘-rr^-f e 


- - L eLE_ 

cJHfc 


LOoyK (dome, in e^idblAShJny the. Ci^JihxrJt in Smcxtt 

•time- LYdbs^vaJ dt 1* ffiven b^~ 

dc o - P-oifc - - ETdt 

Ww = - (- L ^) x dt 

3 IAJ> - L I dl 


-^vtrvn 


•2-0-0 

Xo x ^ - 

- 

10 = 

r r 

J LI d X 



o 


to - 

L m; 

GO - 

i L c ** 

- - 1 -) 

to - 

1 LT X 



L 


a. 

J X dl 


3 


(3 


o 

o 

3 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

3 

3 

0 

o 

3 

3 

O 

3 


3 


3 
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MutuoJ Tr\ d ucfiem c e 


id 


4-t^ro Ccnls ^ Viv-fu-c. 
’ vn .^fven^fp 

i=^ cUjtveJiop) -nop. 


jm df> -Kvc_ p^rDp^Kj 6-0 | <^o o 

r lokjcK eencK ( opposes o-n'-d eJcSrrrge. 5 
Ip CAAAiLwjh •£/Crtw-iYTQ’ «+h-rr>tA^iV -Hv 2— ©dK^A- 
VciTr\ i -reduced e • m • J* ^ 

L_-e_f H3 'fczJctu -/uro Cents P cvnc| S k^Jol closets 
Co-r>n e.cl€*! dc> C CqjU. t f^nDUS^a ct )c_c>_xr K • 
tenon e of^_.c4 .ft) cv -C^v-dst 4-t vC. e^-eU lavi o noefen Gi 


p Xi 


r 


C _^ H 

O — 

:—^—■—/ A .i'V 

a 

"3 


•—t-;—r-: i * ■ ■ i i i 

! i v v 

a 

XI 


CELL CURRENT 


-)i- 


K 


▼ 


INDUCED CURRENT 
M 
B 


<Z>; 


On pve'i&mqf on r-eleccMnw /c, ^oJvq comber .skews 
a S> Uc^de-vn 4-CrrrpoYtbuu a^cofi on. Tkii Jf> dux _fts 
nOocfuaJ L'O^wc+tfjTO 04; cT/efou’leo/ hdo-U) — 

C>) ^~>0 pr-CASi-ng ^ fCgju K i c^MJtcrch in P lVicires^iAe^. 

-bro^o x Xe-vo mdWrnurACT t/cduc , If- +*0^4 -Jc^mc. dime 
^JXl/cjitTicj fkxA Jumc. , cu7iAx^vf~ iri p JU )ncrmXin c r • 
TTWtx-^OTe. mo^T-^p C UyiKjlcJ toifd P ^ } rscr-eoa*) ri=j - 

As 3 Jus cioAedcj , rv)o^r \jefic j^ux cla£oc 4evi-ed ujTdigO_s 
' ,OA /Vt e.-TA-j 1 - Xi lYiducxcsl j"C S . According, 
•five-, /ncdccoj CMAAjcrvt in S lATOodol ^ 
°J?poS€, incr€?ac in CuAAxvd- m P Jfowing cl 

c>U median o^joosHe -to -Has. ccU cunenr in -p. ^ 


alio incKCAfCi 
-to L-ends Law 


Old On reJcaJunc? JCjlu K .? CuTd’ULrd in P AccvEoseA hrrxr) 
rv?ctPOf ry)Urr> *i~b SLAV'D vaJujC - Xb X aJC-eA ioTAC. dbimr . 
Xu7un<g HvAa if me (XUAAend in p Xa d-ecreadi ng. 

TKcnx^trre. OAo^nLCfi'c -^UA jLiniojLDl gji+ 4-\ p is cfecfeoAi'm. 
A3 sS di> Kudd cjosdou. ? rn^Artcil'c_ |u\ as-Aociod^d toifn 
S cU-ro olccYeo^eA < An e^vn-X w4 /'r\oiuaJol in S. 

^CC-orcUrjCf do Loai todueccf Cu^fcOnA in ^ 

dUAiA^ breafy plot^s, m 4iat oUrecfi <an of +Ke_ CcJU 
Cu??ax ltL{ m P jSo aj> -to obbose fKc o>Le.crecu>e in Curreni* 
ir P- r 
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MuJtucxJ Trsducf anat 

l~jit X jLi 4 -Kja. Atremdh &}) O^aurdr i*n on-c c-ojL ^mo| 
-wA iHx£, toted QYinoU-ntr i ojj rricuai^JLfr (L. ^iaK Ur)\^d With 
oXl 'fW-. +uAr)S dke wgt\bo &2uv\g C©> L 
TKjz-o vx 3 /s ^bi/incd +K«i- - 

&Z * ^ 

60 kjLhJL- M 0A c\ Cxrn&icrrrf ofr pvn pc/die^]ob owtd vaA 

C<dJUd Cx>c-t-kiCJ^»vf' o-L m indued^ mduofiem or rnochupd 

Yduc-f^-nOL -fkiL ^ vhATD Coils- 


OY 


#1= MI, 


1,-1 


"HvJLyA 


4>z= M 


*i> 

JJ\ua> fkjL mtchAsd iYnducd'cwcjL- furo coi Is is 
do -t"kje_ amount o-h rr\&~$n&H(- J^x LimK^d u/i-Hn ennx Ceil 
tokfi^n UVH't CUJtJdlra rp/oios -fiovDug-h m4^V\bouvirg Ceil 

rkj2. i^nducjic! e-mn j. i-n -fW.. n00tJb 

v<4n bjp - 




e,- 


dt 


-.cf-C-MXi? 

c?fit 



0 

o 

0 

Q 

o 

0 

0 

o 


M 


3 1 Uv»ii ofr M 04 hjunr^j 

Tfo - - 1 ttvojn e 2 = - 

So thj^ mL0u0S LTndcxcdci-ncjiL cr^ -Kod coiU 04 secid 
do be erne Wevivv ? to V^n cx ( l*A>0uant~ ( chfimc^ 

•Hv 2_ Yoix ojf CrruL crnop&dLl $ ec -' IY ) OWL Cent /ricTwcxX Gn 

one- volt L*n fk*_ ofk^r ceil* 


O 

0 

3 

0 

0 

3 


0 
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1'nduchtrujL, cJ-tptnds o y\- 

CO Gr-e^o-n^J'vw. t>^r ^urt> Coils C Si'z-e- o-^ Coils, -H^ur 

Xka~pe ? r\Lrrr( J l>€\. •hjLfe.nX , r\<z±uhjL ^ mccteAjaJ oyi 

tObuC-K ftATO Coi)s d/ix. UJDLrnc} d • 

CO) J>is.'t'anC jg_ k^fiM-ejun -Hast* Coils. 

Cw) l^jJcobve, placcmfivut olr -j-ujTD Cor?Is / Ovi-cvni-^^OiCno o 4 r 

■tt\*_ -Koo cOilO* 0^1? 


"oefhcLienl 


Coubliw 


Co^ evu t °j) CoiHo/i-nP Clt) ofr +WT> C*t)s 

^ , °i> +W Cou^lmQ "Uivjta*, +k«- -Hot Coils.. 

x+- 4 a wn ^ 

r k = -M „ i 


6\) kMj 2 _ L| cvy\d ( Co&l^i'c'l e_rt±S o-ir Sejir 

v °£) fxOT) Coi Is c vnd M Coe-J.4dCtcruf~ oX 

i YV^uc+Q-nCG^' o XKje_ 'Hvro Coi Is . ^ ” 




ivToluc4cnooL 

mud'UoO 




Xv> ^ moJu-c K roadmum. 

f^g Cb’) -Hu. v«W. o£ K Jm leu -fWi +W In CO, 
^ f 1 ' 9 ■ C c ) ■hv*- k ^ vyiin’i muTT). 
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Tt<rO C-cyy\CJLnf&\i c. CjrtLuJaA, Colli C- t Qnc| da. 

c&^roioUuA r, o-ncf r a ( r*j <ic tv} reApe.cdi v-ata 

JCjup-V Co<\KicJiiu • Ij^ CuAX03r\t- p^o-ed °-H»rDwjix 

C x -fi\en j\-nd on dX^reisio^ ■Jpr' rmrfuaj 
jyvJucjtanc^ JneJvo&ui rh /_ Cells. 

~»Pl- X*n Ccx^e. ^furo c_o m Cj2_r-vf vi C Colli uol\£-n 

CtAA^rd* j^lows 4i\rc>ug4^ cne. coi I , -Btc. ern^ Xl 

Induced jV) D'H^l, Coil. 



Le_X Ta_ CiA>t>zj2_r\J- p>»L/V5>eA> -Hve_ Ooi L C_o-• 

Mc^ctcHc JitJcl aj- centre. dmt> Jo Cu/^lycL Loop c a 

& 2 - “ -d o Mj, I 2 _ I Mx c Ounober o4r -tuhsru^ 

^- r o- ivn Coll Cj. . 

"Toi^xJ Mcxgn^Xid 'fhAK XinJ^exL ooirts\ CoW C ; 

tpi = , d » A) 

4> f r Ni (it**) 

Bodh cj> - MIj_ 

-S.O -H\oJb M I, a >M 0 JT1 Nl)Ma. V,^!^ 


2 -Y-.S 


a XI © 3X N r Y»' 
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Very 2 wpoytem*t Questions 


1 MorK Questions - 

Q‘l- TRe. Closed J^ro p CPQfts} oj- us\xe. _xA moyeol ircfo A. 

Um i'jdnn rne^md-ic_ -^ield <=>d v^t\t <3n£dei Jto the, pUnei 
°h p <5 vjp-6A_ skcuAn rn dq. Pre-d/tct -Hxc_ direc-fion 

-f-W. induced Cuh>ojAt in jfke ^..irop * 

X X. ' X x. X » _ s 

p O C^BSE ZO|2-,07 5 


Q-2-. PAx.aUc-b tKe_ ddecd-ton induced <cu>t3oLrd in meted 

^ ^nd 2. coidcn cuMco\t X no -the. t\nre. is cmdl- 
ni'totu&Ui decreoLsinA 7 

0 o C 2 >«.IKa 2.012,02.} 



>s 



<^.3. A bo^x. uA mov-eo/ iv> +be_ ejection indicated 

dj tke ctYY^co i^usdioeon Auto Coils P<p q-nol c.J>. Predict 

w dJrecii onA' oj induced m eact> Coid. 


—— sffiSffizr - 

o - T C- 

i—n 

— rsmf' — 


/*\ 


C7N 

. 






a. 


•*3‘ TTvc_ 5^1 VC-n CJrctu {r *sIvo{a3s *ft\«>d - ' ooI^-cn con -Ac pcis^se-S 
'ftrDU.^ni tKc. CoiL A, -pKc. C^aH^tju-vJ - 3S-pa>cts -f-lotAjirig in 
•f-Ae. Coil B- 

Cp ) S~toJ~e. +Ke_ Uncdc/Ujin^ principle. involved* 

(b i)_ Mend/cm -h-MD -fnct)rs o-n t^ldcln fKe (AuxKoof produced 

/>i ti-vc Coi! S depends. 

(tCUg 2.66? , 03 ) 


Ceil A 



Coil 0 
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2 - MarKs $u£S*fcion£~ 

Q. 1. A- rvujbJXcc rod Le^ogtk A Ia vtdocX-ed coi-Hv 

Chn^vUt^ih. -^\jJ2Jr\c^ ojy lo Uri+d one - eno) kdn^-ed 
ecfr -Hoe. CervXre c<rio) JtUjl. oJt\tA. -e-rid cd +W£_ C)YCUrt- 

'jeAxjnCJL 6-^- cx emeucioLA- mJLtajULtC >in9- ojj rqcUui. X, 
cUdoi^X om cvcj's p-ft^VDu^Va -HA*- ^cemdr-e. n-nA 
peA^eracJUouAi^A. to plcon £- ch=f tVv<L. Vina* A Corv&tAnt 

cmd unljor-rn rn^ruedicL. j-tejd & poJs.oJXe\ Jro +Kc_ 

J_A present e>ve»^uiW>tx 2 . J>e.ducfi- -Hae- ej*pv£S£icrn jor 

4V\e, e-wvf beti/^ddn tk-e- ce,rvH-e. ar\<d *H\c. mj 2 _kolCtc vinj. 

^C.||U 2 . 6 ) 2 ( t>fc) 

Q. 2. 7urt> icUmcHccd JUrnps , oyxcl Copper a-nd tW. ofKer 

oj^ cvXunom'iUro^ « 2 ix rot cubed td-Ho Xhe. s<=vme, Qn^uXoua-- 

sp-ejid in tbe. 3om^ rnc^ruAi c J-ieid* Cemq pa>r-£. 

(5* ) The. induced e-mt 

(_b ") The. CuA^jejrth pvocduce-d in tUe- -Auro Ceils* 

Cease aoj©,o^ 

Si..2.* CpO tokmn pvirncuvu Coil P -1a moved dpujcvjtcdjs -H\e_- 
Se_GcYvdcvAj-i CoiL S ^ the- prcdvcrnDnoeAev- -sWduc> 5 -Sorne. 
deflection* I/Okpdb csvn k>er done do binve louder defle¬ 
ction in the. Qcdv'qnornJitcy cdtlo tine. some. bc\±tejr^j? 

s .y... 

r— tfwsp < —-j <— j—ns,wap—j ^^€LlKi 2 . 610 , 67 ) 


L~k) -Stccbe. dbbe red cubed Actoo. 

6?.M- Stnte. 4-ke- Fa*.aday's Lpc^j oj^ eled^vn-^^^neA'c inolucbiovi. 

( C BSE- 2 . 009 ^ 3 ) 

Q.S'- A Coned UcAnq. vod ok- A. Aa mov-coj m q 

To<®^prvedic- field "S’ u-ri'Hi vetoed t^j V v *£uqh °Hn<xt -tlie-. 
otVoPinq-e-mel\Jb -ti inuAiAoJLLj pe^p-enoU cuJcuu. • Prove. +1occb 
4t\e_ errvf iwduCeol m -{4ae. -foci. Aa e. - sXv • 

C X>c.lkA 2.60* ,®3> 

6}.6. dDejkne- 3e_|-|p- mducAemaz- «nd mut-upd !nducdqnc_e— * 
O'w-e. 2d"S Si units. C-£«-l>u Xoo 9 ( 0 i) 
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<3.7- Me-nilcm evrw tHato Udef-t aJ coppXtCodHo'n s o-jj <e_c)cj^j 

• ( 5>*Jk\ 2.00 3,05) 

3-S- Jd-e-pne r/iuJ'U.aJ 1 -Oolud.iq-Ace- k.gjho«-G>-\ iuro Xcm^ 
Coax-i<aJ solenoids- Prnol oui" -Hve expreAsttm Ur 
Me- rnuXucU tvqciu cXcmOL ojf in^v ^JSoleanoiol ok^ixrwik 
X kcwin^ +ke. rtxkiud k cvnd XKe. rmnnbeir oj^ -tufns 
n, ped_ unit XtneXk doe dt> Me second ouXey Solenoid 
oj- Xin^Xk cvnd ri a number of Xu>mA per qn’ii 

3 C £e.lki a»ot*,©&) 

Q.g. JDe>Jve Cf-n expreMio^ jpr Me sdl iMud-anCL of 
C< XonQ oXt Cored seJenoid ©f JUnof^ X ard number 

kjy 'bw^nA Nl. ^ 

(. 3>«-lkA 2-oog €£■) 

Q-lO- f-jot/O lXa XKe. nnuXu-ed LncJucinnce. of <q pciy of Coi)-S 
a'fee-fed coP^Mn - ' ® 

kO S>e~pcxst_pcfcj- enr\ Xeit/oea-n "H^e. C©il_s 1.3 i •ocrecukeol ? 

Cb) Tke nu-rnber 6^ Xu/*-yv*> cf cj^cK Co\ 1 id Vneveotjecl ? 

(O A +W.a LYon skjj_^X Xd pieced k<jh*-e&jr> Me. -kero 
3oilc. ? cXXje^x, -jkcJhors r-e^cukn^ j*Xe. 5qme 7 

(-belk* 2-©o6 ) 

IX < kkxf- QJ-iJ- e^cjd^j CMJiX-zjr^s ? Hold. ctAc _ H\£d€_ win irniz.ee) P 
<n«.nXior\ o-p pXicoXicmA, of eddw C-uAA*jruhs. 

CC8S€ 2.00* .,t>X) 

3 MoaK s GkujLVUDrKS - 

(5-1. SioXc Le-vyz. s Laki- (ktve. orte, s^xcimple ;k> 1 llwi.'tvqjfce. 

Mid LatA). " TW- Len-z-’s laid Xa ci cond^uxnc^ of 
Xk^. pknd pie of CondeA.\Axtkn of en£AW' TuA-Xrfy HuA 
i totbcrn^nj’ • ^ 

(Cease 2oosr,o3) 

Q.3. Kjkxf (Vtx eki'j cuAJ^jcnXs • Hotd oaa fkoie pr&oluced 
ITvn (dhed: -sense o>ul, ekdij C-UA^jnXs ConXiolereX urioU.- 
Sicocble tv\ <A 'k'qyvsfjTrnev' d-oX koto ckhq XHeie neiMeed, 
tn 5 mcK a oUvice? (^casg 2oo6 ) 
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q.; A plot Mc^t\szA^ C- JIlcx, (j~p ) ve/z^ui cuA^nt (T_) 

Ju ik-oisn rv-) Jd^u^jz-- -^ott -Aoo ir\du<drir'i> A arid G>. 
UOl/uCh O '(5 +ke. skoo ■s.eJjy 

moluctct'n02_ ? iooM, lo) 

A riAKiOl - La > L a 
(HirU — As L = A *) 



Q,p. A 6 oitt^l uokick oil ‘j-n N-5 ctir-ecton iA dropped 

dp'-eciy - pOi.l! . Qnj pote-rcKo\A c0J0A£>ncc be_ Lr\duc^_ol 

01 cross Jchs e.nd.5 ? ^ ( cSi€ X&tt 


AvlALO^A- - N<9, becauAfi, ruu+Kcv" konz^n^oj CimponjeKi' 
H nor \re^>iCGj( Cor^ponc-rd- V ofo CP*^3"h’l yry^nxA.C. 
Jdbbl otA InJh^VCed^'^ ^JL JcJUivig Uri rc. . 

Qjr. M^ruuhic. -flux oj ^ M Webe* -c*> Linde cd ukfk a. 

Coil (a) ken a CuAJ^rd - ojjy 1mA ^ow5 fhrou^A >ck* 
tokod- Xa ,r ^ u cdcnotc. c£, d-ke Goi L? 

CPb. Socvvd 3 -ch) 


ArvAo-e/1^ - L- SAID H 


0 

o 


o 


o 

o 

o 

3 

o 

o 

o 

o 

o 


0 


<2.6. TR/_ -^Iuk t jUndi-ed tAM+h a Jpap^e oreuipvv. G.ojA, 
YAcU yj> R -ib> 0*iT Alo' 3, lA)b. L^kcn C\ CxiA?t_£LKt o^ 

O’S - A -j^Di/oS tkrouak a. smrnXI ndykJ^ourim Cod 
oj YAcUt^ y. ..CodciAJodc +kc , C^e^fideUi - c>^ rnuduaj 
inductance. ^OX tke g-tVcn pcur 0 ^ Coils : 

“E-j^ -Hvc. Cju^VxVxt throiA^t\ tKjc 3-rncoU Coil suddenly 
•foJJLk to -cjejro, ucUo4 ooouJol b-c. dJ-s e-ffiect in 

ijvop*. Co ' 1 ? a C-Celki 2-00 8) 

Arvy^-e^. - 


M - io"^H 


0 

D 

3 

■;> 

j 

3 

3 

3 

3 

3 
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P/JoUct -Hie, cU.r^.oH'OTi o£j induced CAUAerP i vi a pretaJ 
ring u^kiun YKe rln^ Pa moved Loimcv^oU a. -s-brdpkd 
ComoLuc4r»r ad+1h CorMparvP spe^d V- 7TL_ Conducdnr ds 
carrying c^^erd- I m Pie <=>Ci rec-ti on skoum in £Lj. 



A p| 0 t rnagnjub'c fly* C 4>3 Versus 
Cu/L^.nd' (.T), ds sKeu^n ho Pie jV«Wii_ 
foY P^O inductors. A and e». Dialed 
of ihe Hatd hax L^e value oft Seljp 
inductance ? 

An4. L a > L a 



S^.a. 7PTX. cUjjeAMrdi loops. OSUL moved m q uniform rnaonjUic 
f-iejd peirdun^ doumtooao/* TRe. Jumps Qme. moved in fKe. 
clir^c tion.£. sJvoton Gifroio-S . i/oY\<xJ xA Jhe. cUrec-hion ofr 
Jnctuceoj C-uSJterd /m &pc!i Itrop 








An*> . 

abc —> Qrrh'cJotKujise. 
<xbcol~i> cJocp L s e. 


G uj-ound Solenoid a>A 


• P • A uci re i n PKe form 

Connected da q -£>c. Souece, and a cuMm|. Pie, 

Coi) Js Atredclied 50 tfvd~ -HrjihJL oax ^-f s Uctareen successive 

cUmenis oft Hia spirai Co‘. ) I PLe. Cu^cevd increase or] 
decrease? £*p/cun. 

AnS- talent id)) t'r)Crecu>e. 
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< 5 ,- 5 . Cor\M dJLh. d vneJtoJ rin^ k&pt on -top 
0£ (X S»olc.nO)o\ C-Say on 01 CaApI- 

boa^)3' TPul Omire 0^5 -Bo€l Wmg Col ndcUA 
ud+b -HK^- ClxU <% soUnolo). Xp +be~ Curir^r4" 
Jj, Sudolerdy -Sutftcbe<t On, tkx rriejoj 
Vi'n9 Ju-nopS exp. Expl^Mvv 



Gb &,~7<LeJ\/e ou'ireX op epu^l XcnjLb'L' 

Cud to to CjC "te^ol do 'foiroo C\ £~>}<jbLci _ D'n C^Xe. 
CjkLdn movei xn-Hi a velod-bj V P^- 
pe^dUcuJd^u Lo -fW_ Trno^ynxjH'o- <f-tdcl £>. 
tOhoct odd I be. +he- tv-><ducxd in each 

0 A.m op 4-he, cube ? 


A 


J2 

/ 

' V 

L 



/ 

H 

- 


/ ~ 

V 


B 


&meJU Loop 
op "tKc_ 


<§.7. /A /oriQ AoUWid widb IS -Jwm* a. 

op CihJin r 2Cm x plocxd Ins'icU oornoctj Jr> -fbe. Gns 

SoUnolol . 7Rx. CAMJird Cashed by tV SaU.no)d cbcm^b 

LOlAoct Li the IOc/kG2,o( 


^.'pej^cdL-t*^Va*n 2->4 do 4-/1 )n °‘i 5 ; 

* ’ -Hod Loop wUiU fbjL CuMJLrxt xi cW^prg ? 

/Wn e = 7 > s'xi v 


ejnjf 


)n 


&,g. IRc moti'm op Coppev ptodx. xA oLmope«=| Jx 

odLowecA sko cLcl tlakz Ledwejz-n LKe dbjo po Us op n, 

/r? ou^r^Jp. i\l hodr Lx kWsL CcnuAe. op dQ-mpin^ 9 

G),< 3 . UOky 0 U 0 M a rneJ-aJMc p'/ecjL. become. v<Mry Koi coLun it 
Lb Su/^>u-nded by b^j * Coll carrying Llg-b f^runcy 
cOLte^nceLtny. CuA9tfljr\b ? 

a.io, /* hoLnoruLJ s-broJ^ xdre- lo m Xorg cxfwUng 

tx LA>€Jfc>'t -Li ^Q-Lb-in^ CAJ-1 bi °v SpXAso) Op _5 /V)3 1 C*Lt 
Y)£pkt cfr^-le 4x tbe Wor\ zicnn bed Cx>mporifijrct op ea^.+i\ s Ma^iUnc 
JLf'^Jo} eplxaJ Jto 0-3X1^ lAJt/V- ■ Cxd<udcd3L 
(cf ■) X-nducuol &rnf in ihe, Loire. and Lts oUrecL\oY) 

Cb ) U)kxcb end op thx odre Lb oot Jugb^ pcLerxtLd ? 


Ca^ e - 1.S nov to ectS-td 0>j enci 
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0 

c 





ts 



I 



I 




i \ 


Unit - 7. Alternating Current 

Class - 12 th 
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I^clex 


S' H* 

-TOPICS 

pa nS O' 

1. 

HrJrvtiJuoHoYN Cu^r^3 

Oi 

2 .. 

M / A VcdujL- oj^ A.C. 

*>3 

s. 

Rocrt /V?ean s-^uflWL voJlc*_ A.c. 

°4 

M. 

^ jCf CJt-rc.uj'L Covchxi-n Rei! -STOn c*. on\y 

^7 

SV 

A-C- CjVc-uu "L Ctmi'ajYMrvg Tnduahmce. onl^j 

fi 3 

C. 

A.£. oVc-ui "h CcnoicMvi'm^ C^x^oiance. outy^ 

IX 

7. 

A.C. CUVcud-h R ,L <3nd C 1*1 

SsAt-i C^_ R - L - C. - CU vC oiJ "£ 3 

is- 

S- 

Oecf-vt Re^cmon ce~ 

15 

9 . 

Q-^oho-r res a nonce- curdLwt 

2. 1 

lo. 

A poi>oe^L tn> R-L-C- orciut 

-2.7 

M- 

Pow£A- ~^ucdr>t erf an A-C- curc-udt 

■2-5 

12. 

MojJXJ-CVi CJ^>r^->dr o'*' Tolie CuOtfz-enX 

32 

/a- 

L C Osci 1 ov\s 

34 

tU- 

AC- Oen^cdfcnr or A-C- TjyrxatoTi 

37 

US'. 

TrctrvijoTrmeAl. ' ' 

41 

14- 

ELyvui^^j Las*se2> "0 O Y 

43 

17- 

V^eAu^ Xmp^Adh^ rvj^ QueArh. t 9 AA, 
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7 . 


AI fernat i ng current 


Mo3~t o-k "Hvc- -ei-eah-ic pj«-no| 

lo-ec^l i-n -t-kve— i<ot>v)<=4 Xa Im "Hxc_ ok oJ-ke^ncvciiY^ 

Cu34Xi2-Tr\k ^a. C) • TT\a2> Xa kecai/tAC- ^ 

CV 3 A-j-+e5rn ^cC< m \/bl'i'<=^g-€_ cqo eoiAiUj. <=vn_a/ cfp'a^brcH^ 

^e. Co ~r\ v<^Jt-*3c -ton rir O cnnj 2 _ v'oJux #0 okKoc Km ramM 
oj^ 'hrQ'irvSrfo e^rs. ^ 

Oi ) TTve. /3 llz^ncdUri^ OUA^juxk em\9v Can k>c_ irarv&mi-Heo) 

pnd cXK4vXocf^^ ^ov-e a_ IcmM e^cooOroicaXI^ 

iaji kKo i/vjf - mucfo J^oss o-j^ cnM-cjX^. 

A CuA^uLrdt C Q- <2,3 

(9-Kc^Yiock-nQ C-iA?iX<u\k (Q-C.} 

nrvo OnoK CaJH> oltxe ckuCnO 


TRjl. m^TTM + Ucplo o| 
CKdi'nqeA C<rr\-^iv|M.OlA^lM \An-kh -o 
-La Kxvc^eol pc^odUcrcd)^ • 


X — Xo ^ % rO t O‘t 



err 

I - Xo CoAoert 


H-eJrJL X" Jj> iwirf Qviic,xaoOUA voJcuc. o-k CuAAjmk owioj 

X-O Ju£ +Kg p€_oc|c \roJuu_ or fr\at*A rrvjrn \/oJur Q-C. 
CO G_A CaJiAc! CVngMJlpoC ^eSj> UCr> Cy Q-C- 




, - ZLJL 
co - - 

~ 2-TLf 

T 



J_ 

T 




UDkiLh^o ~T JLa XtajC /Ca'rrwe pe5Cioo( ok Q-C. X+ yU epupK 

^rcx^tisur\ bn X^vc qc. cko ~H r \2r diaoXw 


3pO '"Koj2_ vr\JZ- ,, _, 

CrrvX. Ccrryn pled&- C^jd -e- - ojy 


vaAjodUrrriA- 



o 

o 

o 

o 

o 

o 

o 

o 

o 

Q 

o 

3 

3 

o 

) 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

A 
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r 


Ms, o f Ja2> +K^_ -'h-tsa'xxxot-M D-^ Q• C • ”X+ e^uuxj 4 t> 
+Wsl r\Umb4A_. O b Ccn^txujhe. cxcdej O4r \AUUQ'h‘cnrv& 5hm£. 
dkYoiA^k b^ 'fkc- <3-c.- m c?ney iecoribl, ^ 

lYmilaAj^ +Kj 2 _ c.'nn-J. may be. repreAmfed 


b <r 


£ — Eo >Si v)C>0 t 


or 


— Eo£e.d>6ot 


Tn <^-C Oreuufs , +1/0-0 ^cidx'HcroaJ CL)TCu\j^ 
eX£m J e_rd^: AiEi^. aa_go| • TKj^g_ aJcJL i ndU cdo tT (_ L } K °' r ncd 
Co^toQcJi4TrA C c) ■ TTbocA CxtWkjAxh cmo! '/olfc^e I v~> A-C- 

cJ-TrCcxJ-t a\J_ C_/rv\+lrolJed b l> •+kr-<_£. Cl4 2TCUU + -ejj2me>^chs R. 

L Onncl C. a 

+* TRb_ Volfoge. Across cx pu^ t^nductor Lis ^iven by. 


V — L dl 

ot*fc 


uM/'XAji. cfi/oLi -a recto ck^t/ir^e CxaA9uz*\+\ 

TWjl aJyDvSL e_s^ iaa£+ cnr) sbws biod - q-n mduc+'O'L creeds 

f-kx. Vol+cxje, (mLj coKcy^ CxaVijutx}- x Cktvvgc*. xri-H\ 

f-b'Y' cm LoieaJ CcKpcKCA'hr ofo Qo^pcxCj ta-nc^ c. , 

Q = cv 
ds 


I = <=*§ 

“3CF 


=> 


I - djevp 

c*4- 


CnC 



LoW/AjL o|v/cLf texi-^ ckonr^e_ pofe^+AaJ. 

TkoL eno, ^.Vvo(X)S L+kai" Ct CA-kCxdtd'j' d+\j2- 

CA/OOo-eo\+ enoty (A) VviLr>, v CLpon,^^ lotHo zL\ 


uyi 


nruz-. 
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M tA*\ or ^rvcrcxge vcJux ofi AHcrflA.iiv^ Current' — 

THr kJL£ olokj 'fkvQjk l/<9 u jl. o jy 

CaaJ^S kJLy^Jt Wa ch tATOiAlcj -Ae.y-\<4 "-JtkVG- -SQmjA aVbouvYf c’K 

oKm^£- -H^r-ovJa^ Oi circiort i >o +K^ cjy ^jir 

C.%cJjtr (_L-e. T/0^ Sejjo^- Bm kkjJ_ Q-C. -+hrirouab 4^- 

^qrruC OTfcca-t, in 4W. sam£ %W. U 

-fc fpvje_ me^n CY OV£AA*?e>- \zcjtue_ ok Q*C. ovt^ one Omp/ete, 
Cuda YjoyD - So W& OC<yi CoJcvileJ-^ mCftr\ OY' 

aveAP^e. vodue, o£ Q.c. ovt^ hcdj^ c-^cl-e- 


R 




“WWWWv .— 

X 

i 

1 lav 

/r\ 


_*J F _ 

- - 

I V 


X =• X&SlTOC-O-fc 

L_^f cvn oJU-eJ^ncdtin^ o^teni* b*. re^^ ev ^ <LO ! _ 


X =■ 1 a Snnco-t 


Xjy 4"K^ ^.'hrejn^-'fb Oa^-iHovyI" Sa oiAAurrub Sd m/iOMY 

CcrrvS.'torrY^ krjY d smaM. Jd'msL. oU^ -tf^n smcdj amourvt 
ok ohaA-ge 0 L/i a small ^um^_ olte ^ - 

oj<^ = X cli- 

UjJt °lr be. 4Kc_ ^>+=0 chAKge. A>ente bu c*c- m -hKc first 
k*Uj> CycJe. C'O-* 90 V 


r r l^ 

% - J XSjk 


©or 


4- = 


E 


0 

Coico t 
e-o 


-a 1 ? a , 

J x 0 sir)co-t cbr 


o 


- —io rco^tox 

GO I— 2- 


-T/x 

J o 

Co A 0* jj 


[9>T - 2TO "j 


- - X-o LCo^TT - Co<sO° 31 

GO 


o 

o 

o 

o 

Q 

9 

.Q 

o 

O 


0 

9 

9 

) 

O 

9 

9 

9 

9 

9 

) 

. ) 
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~ 2- T 0 

CO 


Xk X Q v +Kx_ m£^Tp> g^t vaJux ok 

q-c. ove^ tD- 1st hyJ^ c^cfe. fK^n - 

" ^~ av X (d) 

'f^nrf) ^u^ctxoin CD ood CD -uo-e, - 


lav a - a Io 
X CaJ 

T ~ 2i 6 

TL 


^Xo 

XTL/t 


- o*€37L 


Hence. /r XAq-r) ott vqJujz_ ok q-c. over' po^4ive. 

KajA Cue l-e. D> 0*637 ~H\jgL_ pepJ=X V/cJ U _£2 of) O.O; 

Or uj£ Corn -Soxj £ 3>* 7 % °^- r ft\c. p-cxxj<- vckXux. ^ 


Mcri<e. - 


TTve_ o^c{jir\cv-tXA of-C- <9ro^cAoA_ ol-C- VoHmeJfe/ 

CPirvnot VTorcK^uxc. QjsfeA^octx CMWz&jcsk I \zoHcxpjq_. 

TWxjj r-e cenjref xrro r-e. o^=Vn^\ cohxn (Aod a.c. Chrcu-itj 

bece>liAj.-g_ Qv^Aaijo vciiujL ok c<JJt ehY*xbc n <? clua*J^R t / volfc^ae 

ovo^ a -koU cuDfe ^ C 1 ^ 


R o o i Mea yj Sjua r e VcJcu ofc Altcvrwiincj Current 

T~t ^ <D cl^r\jic\ aj> -fkjjA^r vcJujl ok ^beacC-M 
CW-Ji&rd p (aj kde h Kro uJ <d seroCpche. -Hrc s^rruZ- arn0^mJ-c>k 
kcad < r\ a <^ivOn re^i'^-haVlcc j-vo a a-jv-eo dtirr^L , ax D 
edenar. 1 dm tkx Q C- ^ wWi -hkiz_ ^Qwic. 

reSi6"k?yi gL ^br +Ce- sqmc ddrnjc • ^ 


CuA\Crd ; 
kcOLd i r\ 




X& Smco't 
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JWjl. T r rr\-S> V"0<Ju4_ )s> OgIko CadXcd eWecffve. VbJu_g 

ojj- c<. C • 6T VirftAP^ W*JUjL oj^ Q ,c -. ^ by. 


r-nas 


OY Xv 


l^oJt On (xUtVij^cdUr^ cuWtfini r-epce^evd-eo! ^ 

1 X - Xft Sir)co"t - CL) 


I - IftSivitO't - CU 

Ug_X *Hu4 C,UA^jZYy(- ^0£A) -fbrDlA^ <\ Te^U+QnCQ_ R- 
Xn A 5>Y<xU ;&W d-t ? -PK^- qnoourU' WejKt produced 

\r\ red6t<voc&- R ^ 

chi = X a Rdt -- ■■.(33 


Ty OtoC. Ccnropf-ejf-e Ccrde. C-b'rnjZ_ O -> ( T 3-, 'fhjL. XcrfQ_| 
C?m-OUrCf' o-jfj k jC-ckX pro ol li'Cxo! /yo r^i'd~ 0 iV5Cjz_- fX i-S - 

H " J"x x RoLX 

o 

d - LCXo 2 " -S iv) X 60 {)Rcli; 

r> 

H = 


H = 


H - 


2 . 

XoR 


C T t 

Jx-cJt — J'co/, 2^0-b old 

OO 


H - Tc 


2 - — ( —1 

0 R- X — Xiy 1 '2.00 t | 

2- L J, 

x _ _ . 

X-o R -j- — JS 1 to 2L 00 T 
2- [_ 2U) 


X Co 


(y Oo 2JJI )> 


So H ■= iLi! 


H - I« RT 


(X 


X-k rv'nvs* vaJtAjL- or vir'tu.oj iahJlul. c*.c. 

rep«i«vii-eJt bu i mi , tMo, +K£L QTnou-AT ofc Ke«U- 
prWaopI m XkSL SQrru2_ r-e*i£rh»ncc_ R m +d ^Qrm. 
dbi itAj 2_ X oooudd i>G_- — 
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;r 

I 

f 

c 

c 

I 

■( 

'([ 


<So -^-Cj • (j3T) Cw^oj (^h) — 


Ivi RT = lo RT 

2_ 



sSS 


561 


A bwJJa JkJ> rodizol. i«ro uo -fov ^-x-o v /AC -Supply 

°J~ H-z_. C^cuX^vf-e-. CpO tUe. Y‘esi'.s+cir>Cje_ o^- H\^ bcJUb 

G» ) +ke_ mos Cu>^J2jn4" +-hvDu r JfA -H\jl buJLb. 


Gwen *H^oJh - p r jjro 

✓ 

) R^aUWiOl buJJo R 

R - 210 X 2-iL-o 


V - 210V 

_ v2- 
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A.C- Cincuxt Co>ntc Mni^ Rcs'istQncjL Only 

LjzJt c\ 3ouAG2_ ^Irevnpcbi-ria Q.m-j- 0 

Cemr)ec;hM Xo a. puAe Tr-e^U-tonCe. R 9 

Su_ppo-^e. 4he cdbf-eincctxVig e-m.J. Su^^iXed is 

— © 




E - E 0 Sin te-t 


f? 


iotjf" X be -pKe. Ou^Lirvi' m XKe Ctrccui aJr Qny 

X . TWi 2 _ po-t-en^ioj oUUew^- cXewd op-ed aaras^ 

r. c0,ll be 1R- 

TKaa rn iAA-t be. 0O e. rn.j^. coppXied od Xb<d 

inusX<=*nd' - 

1R = E. — E_o -Si-nUyfc 

X ^ ^~ Q -S i nr) co X * Xo SiYit-O -t — © 

1 _*--—- 

LO KjJAjZ. T 


on 


3 £ 


o/ ^ {_ rvlc(x.irr)UTnn\ \RxJu£_ C burve. nX.) 


o 

o 
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o 
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0 
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-frc TTo 2_ hehp\\not04_ ob R m <=f.C. Q*C. OrCtubs is 

-fXg. same * R Can T^duce Q-C- <aa> GjeJU CA ^ b.C* 
e^ixaXiy cb veXy-* 

13u C<3TmpQAar\^ e^teoobtrn (T), ^mol (2) u^e C~on S ^ JL 

-ft\cdP Ly 3 Rn Ot-C0 Circu-rt Ccrdcuruioq (X <m_Ui / XKe. 
voU-cege omd c_uA2oLr\Jh oa*. fr\ dKe Ysome pHbse • 

Phasor X>jo^rQm - 

A voXaJhna' VCC02Y XKooh T-ep’ir-e^ e^ds A ^MqTrd'Kj. 
Voa^-iyv^. .sinuscrddib^ cfcx me 04 Cddd pkAADT~~ 
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vO TV) pkpvAo'r c^Ucxjato, rn ; 

CuJ49rJ2Jrvt' (l 0 ) 0~r\c} VVrioJis 

Q-nroWi. cicduujj pk^ors- 

0*0 HVcm Oovc. i^<VT\je_ol To oV S zl_ CO t 

to-W m tVo cmTidooktVse, oU r-ecJ-i cm • 

L-ej n^th ojy -fKe qtvdw repreAVs tRo motKimm 

VcUuj2_ ojj kt\_£_ oe- I 0 c =rr)c4 EL 0 • 


0*0 


re 



\ 

(j v ) TRe ^ fKo^ov cGjWc^nce beTwexon kVe" tuie cUVrnccW 
p UArtVkeA V Y eprezserV-ecI V -fRe_ ^mVe. befio-eotn +R2V 
Two vecieY_s e ^ 0 orn<T TV ° ^ 

Cv5 Xnn -fKo. Q-C ■ Oro Vx CctVVVoor R cmXu , Cjurrerch 
OY3ol cue*- V tv somo pWe c-e. -fKxL 

pKowe Gpngte, bRwoie V-Vq volto^e^ 

tR-snDLA^V R V ^JZjyo • ^ ^ 
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.C- Circu^ Confcumng Xn«juctcmOL orritj 

L eJr oi Source. o£j G-nrorf. ( 0> dt> 

cA’rcjju'h- C/rn^^r\V<V| cl pujxi 2 . i^oluc_tevocj2_ L cnrxU^- 
.X 2 . ~Hc^_ cUd-e^ry^cti-tn^ 11^20 XA 

V 


t> 


Eo S i Y"> cot 


L 


■€)■ 


V 


E ~ EoSl-noOt 

"3T4- oil /oLf- Xa 4-Ke. 'S'ocfcc chovrv^e.- c>X cuA^nt 
L a> arvi in&+ornjt> -tK^o rnducAjd e.nm%. im +K*. 
noe=Uc4r>r adh XK<l sc^mr^ 'ivvVfrvAi- XA - 


= - L2i% 

<=4_± 




j- l 

TTte. 'TruLc^cdtA^e. lYic^c^rtac^ -Xhocf 'mduCeoi 

oj3f0o.se me chcoage. o-^ cuT^Ac-r-X. 

Tb m DunteuYA 'hKo. -fdcxsO ok CuAA-cnt ^ i*o XK/iA 

cXC-GcaX 0 oJjpjpX<^\ volto-ge- rncAX b-GL- -G£|U_cX CVTlol oj^OSl t-£ 

Xo X~Kx.° induced volfc^e- 
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✓’"N 

T7vc_ C uJhJ^'rvl--- (j£ ^ 

ujn \! b-e_ Tncxxtrnurn C^o) <-0 

r 

s;^ C_U5 t - n/^.) 

xr tnciximiir^ ~ J_ 

p 

S o 

Io - Eo 

!r 

( , 

co L. 


WeriCG. 


X - 1 0 Stn £co-t - Tf/a. ^ 


-So ^'rvp) 4W iv-, 0-0 Q-C. cJirCMi Womi* 

L orily , cU^o^^och-nq cu^rct- X LtHi-nd Wu. J 

coof-c^n^cU-n^j Vol+cxge. b. bu q pK^vL^ an°pe_ ol 3 o*- 
&T- <a>c Cj^to 3a^- o-rve o^j- c\ peA-i8o\- ^ 

P Kas €> 1 f _|> 5 ©t^ ¥^VT\ .» 

, , ^■' ,n ; bk/_ pKovAoa' olAxsf (rx^rr) Q.f. ovctM-t 

Orvvt^vung L Cwuoroj- Layas b^JUv^ -Hn£_ e-m-J 1 . by 3c, 

A° l P^'T re P« 4 ® r ^iri9 f» ■Wncd cJc&Cw.'wl 

Th-irocy<^h 9o jjnynr) -Hv£_ ottr^c-4->cro o^ e_ 0 . 

. 'fAjise. fkoiiors. om y cx p s. 

WD Ly\ATQTr^pOiru£_^ba> VoJ 6 <Pa E Ornd I. 


♦v 


E&I 


E = Eq sin of 


/Y\ 


I = Io sin (co/- 90 # ) 


i 01 


r.'t.j.: 


,-' A v./ 


, PP l , ^epr^ieruhs ff\£, ^Uc-b've. r^Uian ce 
<^jWL-d bu /Wuc-Mntt. L. 7ka Jj, CaJLUcl r'nduc-favu 
reQcJwcuL Vamd, ^ oEnoted by. x L . 


L - WL - 2-Jljf L 


J -9 /r^wcy .fr 

0 \- C- 
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Y Xti ole cj-rc-tM-fs J- ~ O S>o Xl - O 

-S-o -H-voof - Ov puAjtL )vtduc4cmC£_ ohie^ n^ r-&d.s4t?pn<Lc_. 
d~o d• C< 4p vrvLOrv*! o. puA_< 2 _ ^TnolucJrov" ccrnmct "r^ducO- 
cd.C. . 


SI uvn'l oj; 

^ Lmolucjfi ve~ 

T-eGi (L^Drn CO. 

oKrn .(4 1 -) 

4 u = do L 

- Kje-nOYM 

Vo )4 

— ohrn.Cd 3- ^) 

5ec. ^C- X Qmnpy Se . 


4 -4-4- mo H f"OolucJ-Qr vU> Canor\OC_i“-eol v4u 'Z r 2-& V ? 

SO He_ q.c. S t -^pp'jj • JD^Wme c>jG- 

CiW^rU' i>o 'thx- cdrcud-t. 

Cy rlv-en 


So 


!_ 4-4- = 

■ 2 - 2 o v 


4-4 xio 3 4 

£. yTns = 22oV £ •=■ 2TO 

X L : WL ~ 

X L — 2X3.IMX^>X U^IO" 3 - 13.83 oKro C.-°-) 


T 


rms 


— £rrn.s - 2 - 2-0 
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A C- Circiwk Coni^amrng Ce^pgd^Qrtc^ Onl^ 

L-eX °v iouA.ce. e >|y oobf-cAjn oJhlyi g e-rr).^. 
Ccmn-ecj| eLcJ a ccxpacutor oWu- Ceppeci-ta-n cj?_ c■ 

S' l -*-ppO-^e. G-- TT). J . ^O^ppXi^ol ^ _ 


Eq 3 »tT\ (xO"t 


TX o Cxov?zj^nrf 'j-f ounYi^ i-O +Kj2_ cJitcccm -t -fr^-Tv* ^ejr\£. 

C>x3iA^e. +o -Ha*. plctXe.^ ok -Hve_ Cm-p^ot-fo^. ITui product 
c\ po-fe-xubicrl ©Uj^-e^-n cc_ hMjh^_cLY\ -Hv*- pl^hcA. f 



E = E 0 sin of 

A-t ern^j in&farrtt t , s^ppo^e. % tK^ CJw*f?e 

On -fK«_ Cc*pQ&-far. So -fW Po-He-^h'cU oUkc^x'rvx aaW 
•fiv<_ pla_feA o£j C.Gcpc\col 4 xrY Ju U 

v - y c 

Air tVChM i-n^+Gfvui ^ -Ho* po-bendl^d O-Ulie^jnncJ 2 _ V moLi.-t' ■ 
be es}0Lo6t -Xo 4-Ke e-r^j 1 . cx^pii-eol s Q - 


—k- - E 0 SiriLOt 

C 

6v ^ ^ •^i'OLO-t 

T Jj -Hv*_ iY^XvvitQyLOOiM VoJux- oX- cuAibLnf in +k*_ 
circui-t ovA I'rti'f'qTuh *tr, fWi — 

I = ^3- - 2t (CEoSmtotJ) 

cOr oOb 

X r 0 - Eo (Cxi -6 cot") • Gj 

I - ■ . -■■ “ s~m( tot-KBO 

r/toc L *- / 
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TWoe_ Uxi 1! be. I - X-q ,i*jUgs^ 

5~>'ro G2 "t -+ XL ^ —- hoojci muinr» - X 

Eo 


So 

onnd 


X„ = 


L/o£>C 


X = Xo S-O ( £^t + Jl/2,) 


tsJ-e. *f0‘ :, Gf 1"*"^ °nn <3vC- cl^y c^m 4: CoY\3o^r3jY\9 c. c©^ 

rxXfeA^A c0i "O O^VtonX IT L-ec02> H-Kc Q0^e^Yl°cfarv| e-m-J. 
btj cx pKcsxe. °mjl^ ofo 9 o’ 

PKasor JE>]o^rarr\ _ 

TKjz_ phpuoY -1* /X 'fryiDW-d QnrtfacJookLvoise. 

Hyro i/g'h 9c> piyrr) X?Ec. oUrecdi (rr\ pK^o-jr £o* 

Thjoui- p^pjec-ficnnA om y- otxi^ +kc_ ji^farvfaruxAJ, 

VckJux^> EE cvnol X. 


E = Eo sin cof 

> 

i Iq 90 


~b 

i/ 

oy 


1 * *S/i 

I A 0 < 


• / • - 

1 = Iq sin (o&r+SO*) 

O 



H-eAx- i/coc r-oproienXe -e^-eofiv-e, r^^1“cvnc£_ 
ofj'cYeol fc>M i>ve_ CsPcpcxc-rftrv • 'TWaA ~X4 C ceded Cexpoo-five. 
rZ&cjfariUL 0 orc \<=>I lM ottrvof^o/ by. Xc. 


Xc = 
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2Tpf C_ 


x^o c^c ciYCtM -t ~ ° ■ So X 

So cx Gxpckcx-h) x con 11 block c4-e« 
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Not C - 

(i ) R r-educjz. Q’C.. toeiX d-C.- 

L eci-mno-t r-^dutfi. <=4c.. If Cotr^ r-educe. only <vc. 

C blocfcs, d-C- bod" «JJouOjs Q-C. *h) p<AV5> 

O'' ) aJder^Qcfir-^ CuAX^nf dA i-n pKcvs-e_ 

Loi "Ha <aJU eA-mfm^j \/c|+OJ^-€ , 

Tb^U^K L 7i Ccl4-€Jirnovftnr\^ Loya£ kefurnol 

+fj 2 _ ouf^jncKfi-n^, vol-fcxge v by ex pl^KA^^orngI^_ 3o\ 

TbvDi^F C, Aide>*n< 3 ottnQ CAA^j^jnd- jUjxds ffue_ cdHtrraWi 
VoJfc^e_ by pK^A^€_ 96*. ^ 


^§3 ^ Ls* MF Ccxpad-for -U Co-rioecd^-ol -to 

^1 50 Hz ^oukCfi-5 F?to4 -Hu_ pqdlR Curren-t- 

HeJuz^ c = jx~ mf _ iJTXicf 4 F 

Ey^n S “ 1^0 V 7 ' ID Hx. 


XT-G V, 


Xc. " ~~J - 

GO c 


2JFCJCL IXZ.ilf XSZ3X 1S-XICT& 


X c r 2-12.' 1 J2 


rrns 


-Yvns 

Xc 


ao-o 
2.12 .-\ 


r i -037 A 


Zo = J2 Ivms - 1'Ujlf K fo37 

So lo r ]*U7 A 
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A C Circuit Contain mg Resistotnee , Inductance 

erne l G.<xp Aci t anCc. in StvJt«i C RLC o.irctu 'b} 

I eJr L, C. °^tJL Co-nc4 <oo| hn s>-e>u-c*> Mv &\ 

SOu^Oe_ ok trr).j. 

iYY&+Jin* -Hvr**- -^U^u^vU W> +K^ 

Strife- CjropGWkz_ c^rld pkP\A4L . 


X =■ lo slm co-fc 


B^ef- 'kk^ Volkc^ <2_ Ctcyo^S. -e,cxc>\ elx^rv^rj- kco. CL. 
pkk-^€4i^'»A4~ pko^e. V-^Ao-cb\ tJ^r^KAp C^kk 'kk*_ C_L^AA3Ln_k . 

(] ) TKjt_ rr\<2Kj>c\Tn urn Volko-g ^ oac-bd-s^ R 

V* - loR 

Xt-) <f-i&WUL. , Ru^oe^cf- pKi^or 1 G t-2> r-epr-e^enk-e.^ 

ocfovnQ b r. Ax Yr Ya i*n pki>GLR Gri+k^ c uA^uz^k, *^° 

T-^pDlT^-eTTV^-eol t)Lj <prv«- v^ckov OA, ojeno^r ox* 


Y « 
I 




O' ) Tike. M^umu-irn v/okk*f}€_ RCvdxa L Vl. = ^)X L . 

A-x vol+c^e d erases kkie mduckw f-exxpU^ kKi_ Cuvr-enT 
bu 9o’ , -So -kk J*A rRpv^rxkRol OR <Oorg oy, 

Sd^akje-cxsk I 0 . 

(iii) 7 K*_ wuwmum vaJvji. j*cms.s C ^ Vc = *»* c 

AS VM4<*ge_ across +k«_ Co^c-hjv Ugs. b^ncA 

cOWW% O^w ty SO- SO.X^ «£«??*£* 

by oc rt)ikd ^ o|ocA^s>p 30 ^ -fk*. direokori 

Xo ' 5c ~bs oJxnnjp o y . 
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As> iKjL QCVDS.-S. L Ooool C. Kowe c\ 

pktxA-e^ cU}H&\JLr~)CJz_ ojr 18 o' S>© ttvcJ- r^adive vol+^e. 

Xl C V L - V c J) :> °<Aiumin^ 4bovj|- V u > Vc . 1st) ^i<=jMre. 

Jd Jjs "OOf €jojt=ed o~a’. ^ 

TKjl. Y^ujJ-QyiJr o jr O A cmd O £>’ Jui +Kx_ oUoapr) cd 
OK - ^ 0 I 

H-encjg, ^ 4hv*_ v'-eci'DY Surri Vp. , v L ovnol \4 j 

bA pkousoY E.O r-^pS'-e^e.rvt'eo^ bu o^. } nrrjc^XJnQ &\r\ qr^ie_ 
<^> co-i*Ho C<aA>c£-V\ 4" pK^oY lo . ^ ^ 


c 


o 


O K 


- oa' 2 ' -f or^ 


— 

- 


V, 


K -+ (Vl--Vc) 


CrY 


£ •> = J -t- t?oX L - Z.Xc)’- 


J~^ r + C^u- Xc ) 1 


E 


o 


TKe_ ©bo4od -e-U-e cJ'i ve_ YeA ince__ o-j^ RLC cj-rcuu 4 4 a 
CocXted T^pedqrK£_. o-J +K«_ cJrc.tu-4. X-b 4 a repr-eAOTt-ecsj 

b ^ "21. ;) tO KiE>t_G_ r- 



^ Xo bo Qtd q-C- CjYCubf Cavufcunirig R ] L > d , 

VoKc^-e- |€apI.s 4Kc CY^>LCJab btj cx pboAe cvn^te, cj> f tobore. 


-konn cjs 


ak - OB 


o A 


OA 


OY 



Vl ~ = ToXl-IXc 

Vr - XoR 


X© ooU^eYoncdb'yYcr e-rrv -f. b am Rlc Cjyceu t >d 

Y<jf>Y^e.rd-^Jl by - 


E r £o SiA (^cot 4 c{3^ 
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TKxa-g. noA-y HH^Tr-e-e- Cog>e& - 

O ^ COki 2 ^r\ X i_ — X cl , 'hkjzjn cj? - o 

r_----i 

So 




o 


O’)) GoVna^t) Xu > Xc -> -tKjz^n -hcvTo 4 ~0> po&Nfive.. 

•So C^> Jui po-si+ive - 

H-e-rl co Volr^e, 1-e.Aoj-S. CMr-r-emd- t>w °>- pKiKJ~-e— 

cm'ftie- 4 • ° ° 

(J\ i ) 6ok^n Xl < X c -hKt^n 'Lctto 4> W> n^c^d-i . 

£T© 4 '-*-* =>d-i ve, . 

oz. vol-fcge.^ Lcxg-s beJoAincI +Kjz_ Cxorr-ev-Gh c\ phc\5.e_ 
Qnn^te <^> . 

1 Kr-eu. eiecdvtCoii cOncuJi -t_js Ko»wo^. AC -Sou^ceJS, oj 5 - 
Vb»Aj.a-b)€__ -^-r-e5»u-a_n Oj cx^jz, _s. K^^to ia ^iires. InvVieiiy 

+w_ Cjuus^ti-nt" -NDtAJ-inq. ivi cacK o fktAe. -xa X^- 

■fKa- < 'OH\a- <=y3|3decl AC. Souvce is tncnMsai 

kow ^oo'iJr f-K*,CJxwUrvf ^loix>ir-»Q In Hut&e. circuits J=>«~ 
«=i'^c.ci‘e-c4 ? Olive- Y"<_c*£o»n ww». ^nAiAie-T* 

r~> t 



j>e) W 

£o" 


R 

-WVNAr 


TTT^ 


-nrrBTnnfv 


-1ukV 


c 

H h 


0*5; 


t 


mT©i 


: ^^'* (j ) TkjL>iJ2_- 6 aji H not be- 

e-j^eci- m -Hvc. CWi?o.itt on 
Gorging. tKx- '^r-e55jVAuncX| oj^ 
/^C -SoUMLGL- 

O’i) G0i-bV\ +Ke_ Incr-eAA^L 

ofc /^C Source. , ivnoluci-ive. 

r&\cd-Anci2- inoreoi^, °^a _ 

X Vrm-S i VVms 
rms - --- -- 




; >i 


fre^iA*r»cy(4) 


X L XTt^L 

So owT^jryxJ <dec.recvseA iatvHx 
f-Kc. increoae ^r«juiny>j. 

(j‘0 Tkjt. . Cap&cj -five, v-eoic.+cmce 

decvcc^tA ooit'K i-ncre^e- lYV 
-Jpr-ej^uLLTOCAj ,s 6 -Hke. CuV«.\ndr 

lo 511 inc recede. . 

-r Vrmi n Vy>"i 

- - 3 ^- l/X7Xf C 
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A y'-e-S \/d>"to*r ojj ^-00 _T 2 _ 7 o?r'* cJ~or' at- Jx- H 

qf -§5. A4F cvtlc c-emr^cSeif' rr> 

.SEA_A6.ii cqc_Yt5.IS.jl *-4 .S. otA2tCLJ2_ €A'PiC xdvxn q YOH^S^J 1 ^. ©(* 

140 Sin loo TLt V. Find -Bn*- Volfo^e. CxSts) ©*ci-oss 
“H\e, ne^lvfcoY 7 +{■%*- inductor Qr\ci sr^r. CcKpcidiroT* 

Xs, +k*_ cd^ebyoic. ^suro ok *B\i$e. v'dI+oji^s more. 

4Kan -the souAce. volia-aeJb ? li v-eiDlv/e. tW. 

p ot/tA olo >( . 

A-ppXted V©l+o^^_. v = 14© S'm loo jit 

C= ^’ >,F 5 C. = §r H , R = 4 00-^ 

l^ntts V = V„.S,V,t*t 

Vo — [40 V , Oe> - |oo JX 

Xv-vducd i V€L YOLCtc4“Qr>CJL 

X u = 


loo JT x JL 

JX 


Xu = 60 L- 
= SOD 


O^^CA-fi v£_ ve.o,c_!o,vncj^ 

= i 


X, 


loo Ji x s~o A fD - 4 

JX 


- Vooc 

- 2 00-X. 


T™pe^<wc«_ 0)5 -tu_ dr-ci^t z. = j ^- ~ + _ Xc y 

Z = J C-^ooj 2 ' + (soo- Zoo) 1 - = _STTb -n_ 
MciP<J^ um . CiaMo ^. 3-Kc_ Ovcou -b 


— -14-° 

JSTlO 


Ivmc *=■ -5-°- r: /4-0 

•Jo— ioo -^vTz- 

= O’ 2- A 

Vrmi 

QCVOC.S r-eAiA-fcor 

“ I vm s R. 


Vr = c>.2. X 40G 

^ go v 

Wm s 

etcroxA molucfor Vu - 'X- rW3t x L 


v L - oa x sue 

= loo v 

Vvwi 

across O-pqci t-or 

Vc — Irmj Xc 


Vc_ - O' 2. x 200 

r 40 v 

■4* Me>t£ 

Be_c.ciLu»e_ 

/rvite.o^o( 

V =• Vr -+ Vl + Vc 

Vu Qnc( V c q-no| Vr. 

°v>ue. not }-n sqTYifi 

V^ - / Vr*" •+ (Vt- 

Vc) -3 -' 
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Elect ricaj Resonance ~ 

Tpkx^o'TTbejnon ^ re&enoqncc 13 Cornmenn 

QTncm<R. 'fpyodt' Kc\ve. CL 4-Owe2GLYn OiiO Itochc 

ccf- od dccN^'cj^JIpv^ 7Tw> dp^ixjLnc^ -d C&MxoJ 

'fWe_ yxodhM*} o^° oco ll<vh'tfn +UoQ -Sc^s-pvn. 

Tjr 3 >uc>\ o,. 3ys+am dviven cm. e^U 2 >*-g^_ 

source- , co^ose -jpr^J^u^jn^^ 0* -es^upJ Jro -tVvc. nedvroj 
^r^ejPf(jUDO(hu 0~£j ’H'Vjl -3^<5-fCnr) f •fH^c.Yn *H^v<2_ orrnp-J-^ 4 _ uc:vG_ 

0 s>cj H^vJ-i crrvA b^CLArnjU> /aA-^-C- re^on^ncc-. ^-Lt> -s.odd 4o 

occ. uJ9_. 


Series, Resonance Circuit 

• cJ'TC.Uut /V) tsohUch £ Viol UCj/ 73 > 702 . 

C ond reA/sia-ricc. ^ °Jtjl c_orrnecj^ec>l 
tWjz_ oVecu t QcJmi'ts rn^Adnnum 
rto a g-Hvejn <^r^uxnc^_ 0 ^ q.c.. 

r-eo on a n C_9— Crtuj{ • 


L_, CajxkCA 'fancJL 

___in s.eA4€>> j choo( 

GWJiizrui' 

? v_G CecJLUd 3>eAueA 


L 

1 —W' 


R 

AW - 


c 


0 


/H~ v-exy low ^y^iAJ0jncl<^ ^ jyidudVve. ^Qciwcc Xl ~ coL 
Jjy r\jZ_gXT^Hbte_ k>t-Jh Coipc^cJ-hVe- r^acfaricc Xc. — -A/60 c_ 

ve-xy h^Cjh * 

As •+Kiz_ Jrr^^ujzwCLJ ok oJJ;z%nc*3j. GL'm-J-. afipliecl 
±0 'fUjL. curc-u4*t xu mcrVas^r ? X L ^j-oe^ an imar-ecuin^ 
and Xc <jo-cs cm cdccrepamg • 

Fcrr ci pcxSzJn CjuI&Jl- v/cJuj 2_ aj {__ COr^) 

^ L 1:7 Xc 

- J_ 


D 

o 

n 


<3 

o 

0 

o 

o 


\d 


a 


G 

o 

0 

o 

■0 

o 

0 

O 

a 

:; 


00* L- 


COyCL 


) 
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r 

r> 


CnT 


A 


S'o 



27I i 


J"l c 



AH- AHa pct^Ai jjn^u2>no| -^ r oa X l 


- _ R 2 ' H- (Xl_- x c ) 


= X, So 


R 2- -+ o 


- fR. A ^ i-n lw u rr\ ^ 


£o /—/-sAx. voi poolcmcc_ o^- Rlc cJtcluJ A Ha ^!n/nouro 

K^o<Le_ -Hv^ c^*jLn+ i 6 = 1» = _£=. W^wuui 

fOot.*- I r>0 U /n. ^ R 



TRjz_ voajAU' enn oA cirdouA peoHC CJ^J&cojrch 

Amo OLppSU-ed volHogo^ Jla 

0 2 IA Aa cJ-eooo. AKoA An^uonot ca 3vooAco HAsro 

oV ^ Akcm (Or Ake_ ya)luL6 o-k peotK coa^c^vA 
Icaa AK^v3 HKa rnaximwrv-) v<?Ju_o AX© 3 

(A) &-A <A> = U2>r AGj2__ V'cJuj 2_ o-^ p^LOvAc CjujoA^>H- Jo 

m^xj'murr) (_x D ) . 
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Af>pL*Cc<JhicrY)£ - 

r-ei>ovi^-5002_ CU-rcco-f- Ja kuof 5 ~n tc\cUo 

oy\c\ t. v. r-ecjelveA A-eoks. 

7Tuz_ cyrct-ennoi o-k ot tckcHo/ T-v. j'T\jto^ce^p-t=£ 
Si X 9mccU -hrmrOi r'VTtYlxJ ’bfoadCAAftm S.+c^'cnnA , To 
vMcjlIv^- "cttvjl pafeHc.(A4 r^cit' o ° .2+c*=}itnn / T-v- Ckanrie^ 
Caj~j5_ -Korie_- OUT r-£TLtve-T &ep bw ckptri^y^.+ki- Coipqa-tonOe. 
O-k Ck COLp^cl toY Iv^ *Hvje_ 'fuTOnnP^ cJyCcu^ oHr TKjo -Se-b -S.mO) 
-mod- r-^Ocro^-ooi. <jtt<=fujL*nc*-i oj■? -H~e- <ot'rc.a't-k b^oorr~uzA 
SLCjvjxt _>bo "HOA Ojy 'Hvc_ cpL(J >/ Y€-ol Sd^^^CnO- 

7Ta^s_cJsD^g_ +Wg_ rt^oviqn<L2_ OCCiaTa v CmcJ +K_ J e__ 
omopilfucttl^ak ^uAAcurxt ( ooi+K +Kjp -j^rt^ujuno^ tKe_ 

S/Tncx4 -j^njryq TWa oU-AT-eo) -S+cdi'tm io-e oo-vyuiA /YlAX-ITWIT) 
cvonc»l Jd Ta r-ecKU v-ep^ im oiat a cj~- 


< 3 . 


pctc^QT Resonance. Chr'c.uu't 


TTsjCL. CWotTAcd e ^-i^'Hc. C\ 2.€AJP^ r'-eAcrnj^Truf 

cunrcouir <-Li bu -Hvc_ Q, -fo.<d 'ov or G^ua-Irk-p 

^ctcJtmr ojj 'Hvx. Cj r-cuu 4: . 

It c^joj^iruLA ^K_c^J^or\xJT> -tuni-ro^ ocb reAcrnarj cjl , 

TTvg Q- ^Acdt)V ok a i-erjeT T^cmant draut 
JU oteJyi*rijeo5| OA -HvjO YOdh’ 0 a£j *Hvc_ \ao I tog e_ c^-eA’etopeol 
etc.vosi. i.'A^ucta'ncc. oy Covp*o< +»iriGc. cvl reicnnQncjz. 

4r> -tk<z_ rmpr-e^eo} vol-H^ge. 7 ookAak Ta -kk£_ voM-c^e- 
c^f^Xi-e-ol acro-2-s. R. 


<2 = 


Vo H-o«*g4 


QovOSS. L or C. 


crp^-U-eol Vol-k^e. =voiftxge^ o»c.rasjs. r/) 


61,^ 

v R 

_ (poy b- "-b 
RZ 


or 


Gt = 


- Vc 


V R 


U3v b. 
R~ 


(/J>nO 


, . . _ ' % 

60 r - 


3 

<3 = L 


ILC 7 

i 


R 4 lc 



_ (l/AOrC)l -- _ L 



RC COr 
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^ R ^ rncr^eo! ? ©> fqc^cr ok +Kc. drruu-t 

dccAr-eoAeA- u 

TKe_ vaiuxi q u_AuaXb_j veow jyrtrrri 1 o -to Loo. 

* TK f-. ■^■e^Wi/'c aVcuHs with KJ^U Q vaJuaj 

xt ' ra "9 e °* 


•Sc S ^ e!> L_C_R circAu-fc, +k«_ vo l+evsie!. across qt> 

^ mduc*t„r a o^ociW o «Jfto r 3 ovT 

3oV “iriol £ov TeipectlYtly- Wh»d- ^ pl^- 

=U^«tv^c4, ^pOieol v 0 | W r o,r>M ttvt 

CuxHirvj- i n fKo cJ-rtlujt ? 0 

G^iv^on -thwt~ - ,, 

L - 3d V 5 3>e> V Vj^ ~ 4o 1/ j 

He^. «/**, c*r> dKoi- V L - V t , H-ena, ^ circuit 

^ ’ ..So lf<=- Go p^se oUjfcawCc! 

Jo-tTW-Con fk<_ ci_pjpXieo| voffc^e. oind ccuA^ctcf-. "" 
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U » 


. TRje_ sIaxdlO-I R seA4€2> L-C-ft, CMTrcLu."b c *Ai“b / \ 

^ _]S> L= IOH , C = 4C)flF , Omryc^CLc^ >0 R 

V<\7w^violet ^rx^uutsnC-Aj 2-4o V source., CcUculocbe.- 

-VV\ajv^- 

R 


t_ 

-Tnrmw- 


£01 } TRt- c^-r\Q uJLaa_ ^r«uJjatM e»^ 4 Kx Sott^xe. coK-icK 

«=4vi v-ft4 %i%£L circuit cxt^ rt*orvcxincc - 

O "> T£jz- t -Hxe. TaonoJi-n^, ^e^uxjnoj • 

C c ^ +hc- rms pcrVervHoJj «4rop across 4 k«_ inciucitnr 

out rt>>onQr\ce. • 


^i-T (“nV&O 'H'V^vt _ 

Vvms - , 2_4o V 

CpO 

Jf^ 


L = lo H 


C = U o M F 


R. ~ &GJ~L 


GG 


r - 


Qvi^ia1a>w 'jj^eL.Cj U-JU"> o«_j 
_ . 1 

J lo x.4- o Xio^ 


GOr = ST) j S. 


Cb> 


Cc } 


T . - Vrms 

4-rnns - ——— 
^2L 

- Vmj 
' R 

(*.' out resonance 

Tv~s = *f° = 4 A 

4° 


T^Ju ci ive veacia y\ £ e. X u 

- col— 

A t reAonR‘nce_ 

X l = GO*- 

L 

X L = 

S*0 X ID = 

sttd -R- 

potevchloj . C^TTDp 

acvosiL )y\cJhcAoy 

Vrwi — 

Xvr>ns X X L 


— 

«4 x 5"0 O 


Vrms "= 

2-000 V. 
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w. UDkl_.V\ CK ^jJV(LY) C-Ol L r^T) CX 2LOfc V 

c&% 12 >c ^ouwe ^ -f-LoLQ£ <c*nol «o^'n kkuo s^nme, 

Coi L X& Co^rsnec^eo! 4 ~d 2.0 o v , crt> h-z_ AC -Sou^Ge^ only 

i A CuAAGrvI" j-j-fotAXS 1*0 'fi\£_ CjrCIM'k’ • 

(a } Erxpjcuri £Oky -f-kc. c u/i^^txjroh ol€ore<9U^e*> irr 4Kc loctac 
OxAe p ' 

(Jo ) CcUc-uJjxtL Hxsl imducJferjG^ o-^ Coil UAeoi- 

(j? ) Xm 2D>C- Orctu't - 

X u = 2.71 J- L - O J ~ ° ) 

-'• TT ^- impzdamcL. ok CxJvl ^ - rra—XT 

1 u . J R + x L 

In DC ? ZL. = R X u - o 

&uJ- m AC ^ -ZL “ J R 1 * Xl" PR 

k-eccuuAe. Xl kv£ CeA^cum yoJuje_ in Ac. » 

As X X X- Vion<c£_ nn 22>cc. 0 mere cxOt?u-vv^ JMooOS 

4-k.o\n AC> 

(jb ) X v> J2> C_ C_4 vxC-tM X _ j 


R 

- V 

r 

- 200 

O— 

- 1 

o o _n_ 

X-i r\ 

AC Ci 

i rc.iXj i; — 



21 

v 

- zo O 


2.0 0 _n_ 


X 

i 


1 

As 

A 

Xo - 

zi 7 - 


So 

Xu 

= zx - 

R 1 " 


x L 

= J^-- 

r< 7 - = 


-(Joo)' 2 - - J06 J3 _n_ 


~ 2. 

■n.jL -- 

loojX 

• 


X-»^o)ucJ^nGe_ L " 

L = l^o JUT 

2K3.m X^TTi 


l0fr-J *> 
XTLJ- 


e>*s\sr h 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


343 


I , * % 

TCvo JsUoior', ktAji- ? c^U-picX XUl, vo^acncnri 

300 oX CWiHXLVCfr Irms OfT^Afl^ ■XregiAonc*-) C^A)) 

^°° -biiro sthloA ^ L-c-R cjfcjLU'ta. 



o Xsooi/e. -fKc_ ^rtxjiK-s . 

(_i ) S.-Lcjhe_- -fKc_ reli^dddn l^edwcajo L and c VoJlua tjj 

’Hkjl, dtAJo oycluXs -> *Hvc_ CuxA>tjLrvi' in +Kc- Xiato 

^t-couPs, Xi rr\c\x4 rr\utf\ • 

(ji } IncLi code XRsl. cXrtiLu-t w/vdn 

(pi) p0 600^ 4-oicJtoy Ik. kj*U^t a. 

(_b) g^iAoJU-kj -facd-or (GO ^ Lo^<zy . <3ive r^vSon^ 
|or -ejveK G?u>e— 

(j j) Xmce. r-eionani' Qnsn/Xvx, <XV Xa 

^or 'bdt’K +k*_ - 

(^ r )j — CWr)x 

i _ 1 - __\ L i — C*. 

{ i r 


■>J L.| £•) 


sTuc; 


(II) C°») Tn gn^pk CO, c^A^-e_rcf 1^, O ^e^deA_ 

XW^n ^GmD*_pk (jT ) OuA>uor\X I^a- * 

C-e. Q ' lE^, > X*„_ R, < 

pot^-CA. -jXcXDY o|^ dmCLLut exd by ^rc\pk 

(JO pov*>eA^ fac^v C oa 4> ^ ^ 

Cfe ) V T. X- HE: foir -tt^ro 

^ R s] -C. 


a k 4 


>VvA 


R , < R 


4 * R, 7* <$0- 

CS^^ojU-Xm f^cdnY ok ^Xpk -CX 3 dX kJ^VoA. 'rKcm 

XWn_ ^provpk (IX) , 
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9 


■o 

Q 

0 

0 

9 

0 




© 


o 

0 

o 

) 

) 

o 

■A 


Jy 
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Xo<\ ^ v "'* inaluc/hjv xoo mn 7 Cop>^(A tor st>o cxmd °t 

^)vJ r'-e&i-M'DY lo_n_ ext*. _g_ C/rnineci^cl 'nn seJu-vb unVh <=\ 
loo v, VcOu^-ble^ ^r^uojncy Ac sounxe.- CoJcaa)^ 

C°i) H\4_ ^rojuinoj och cajPucR -H\r potato Jac^oy' 
+K^_ cJ^cj-ut v ~-iA uni-tAj * 

Cb ) ClXAJUx.-e-YV^' C^Tn^pJj 4"M.ol_£_ oJ- 'H'JlA '^■€_^UjLOC-»j 

(c ) Q- ^cJ~Dr* 

^X' (p ) tokiun poiAie>^ 'jocfo*' C©^> cj> = 1 ? k£.nce_ c£> — o 

Qmd -Hxjl. L.-C-R cJrcLu-t ^4 ir) r-exonoince,- 


Re^o vnoj-i ^re£|Uje-nC^ CO, 

, x I 


SLOOXIO 3 * S*t>GX.IO 


m r-e^DnoiriCe,. 
_jl_ 

Jlc 

- loo s _i 


(b-> 


Ir Wi = Vrn " 


-rm*. 


r loo 

Tb~ 


V r m j 

”~R. 

= lo A 


t’ ** 


rexomrice. zl; 


A^pi-ikuXe. ojy nr\cx)munn Ci/oVumt X e - Ji I rmi 
Xo_ =• ioJ2. A y 

C c ) Q. 'fc\cJ-or- r i-J ~ 


- [ ~ z ° ° x, 1 6~ 3 

J -S1DO X[ 0“ 6 
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AvercL^e- Pcuaer In Rue Ctrcou-b 

U-e_t" -+KjZ_ CcX?-€Arn ocLcri^ e_nnr)-J. oto 

a-n Rlc ci-rcuM-t Sa — 

E = Ee> SktVItOt 

X-^- cXfeA_.ri adu-TTi^j CMJzAt&rdh cdev-elop-eol LbeJ^mol 

fkp c^|oX\Vol e.*rrv,f- b^. a pkovt-e. c?vTn^^_ , +Kje>n - 

X. “ Io GOt — cp 

^ 

Potx >£h Ctt iTi&h^rd' t: -> -sLkO_ - e_ x 

oGf 

O ^ <=t KJ ~ 


oOt 


c. £o ^iVttxj -t * Xo Snn ( uX - 4>3 

— £oX 0 Si-n tot (-SmW-t CoAp — C©^>t^t S^-iOcj) 3 

— £-d 1 0 ■S.J'iO^tO'fc CeuS cj> — E-o t 0 £\-ntot Ce>6to>t Smcj) 

— ELe>l© cot CjskSc|) _ EqXo 2m r 2_to-t -So'ncb 

~2- 

"X-Jj- fkli jY\A+artpoirix^uA Xa <x^UTrrutd 'to Y^xncur) 

Ccrj^tcYYit |pnt c\ SnnoJJ. Xt rri£. olt -> 4Kem) 5nnoUj cnnnOtxrd- 
o-j^ iatovK. oJcrrut no -ttviA -xA — 

<oj(/0 — (^Eolo SnnXot. CoA cjj — -S no 2-tO-t S'nO<|»^ett 

TotcxJ oocnrK oJoYte_ OV€E ct Co-r^ptet^-- C^jcJ-e, Xa — 

I/O — PEolo -^nrj 2 "to*t CoA(^) ctt — J" 1 ^ 6 X> s i"0 2.tot -Siintj) ctf- 

o ^ 
rr 


j 

o 


A ' O 1 

bO = €o Io C©A<j> ( -Si-n-tot olt - z'mcp j s ’’ ri ^xototf 

'■fo ^ o 

.T -f 

Ax J -Sm^tot ctt - I cytio| J Smwt ol_t - D 


l/A - Eu I 6 (Xo£> <£> x -X 


.*. A-v&\j2'-fje_ poto€A_ jto 'Hvt P-L-C C< -retut °vtA_ a_ 

CxrroplemK- O^cle, Xi — ^ lO 


T 
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£0X0 < 

ZoSC 

Lx-X 

~T 


* x 

A 

Io 

Cc£ <£> 

n 


Ei-yms. 

Iywv& Co/t 


■ ■ 

H-emcc ^vZAJbsj^ pcrvoeA. ov-ga, Qt CermpleXe. docile •'O 
CbO mnducdive. CL-irc-uJi-t uj +Kc_ t pYoducX ok r~.ro.£>. €L* nrv-^, 
cv-oc) vino-S- CuA>ccjnjf cor\c\ CoXir\c_ o^- ~H\g . pW&JLe_ chnqleu 
hxoJ-uj-ejzY] ~Kve__ VoJ^c*ge_ cmd CWiHjertf. ^ 

TRj 2_ c^ioove rdcviio-o -d c^KhXico^ble- dx> o<JlI Q-c- 

CxYc.u_rts . 

CjDAcb cood 21 cod] kcive. o-bbrobVi°ckL vqJuaa -Xcnr 
CJ'rc.Lu'ts. 

(j ) OmLy R CiVd uj-t - 



ZL c 

P 

cvmd 

do A 

60 

OmLy 

L drr-c, uJi -fc — 




z - 

Xu 

onncj 

CdA <fc 

Or.) 

OmLy 

C C-orC Ujt - 




ZL = 

Xc 

onnc| 

Cj&A> <|? 

0v ) 

X*n 

RLC CjrcLM-t _ 




Z = 

J R^a-^Xu- Xc) 7 - 

cvmcj 

C oA <}> 

tv) 

Im . 

R L oVc. uj -fc - 




Z. c: 

J R-^ -b xX 

Orf\c\ 

do A C^> 

Cvi) 

Im 

Rc C4YrjXi-tr - 




z - 

J 4- X C X 

arc| 

CttA <|? 

Cvv.) 

I'm 

LC cJimou I- 




Z2 — 

J C* L - Xc) 1 = X u 

. - 3 

doA(j) 


_ R 


- R 
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Pouoer Factor oj on AC» CtVcud - 

kJe. K^cnO 'HxaJt o ,<sl perooev m rlc Circud 

jLa <^}\r4Jr) by - 


P — Eyw5 I 


rm s 




H^ue_ P Ox CLoJXcd 4 tuja pouieA. , (Ermi Iwr>0 Ja ColLd 

pou^eA ov v i v'Pu.cU pocoeA. GVrd CLoac}) Ia 
O^jUxof potsoe^r ^qcjfoy' o-^ dv<2_ drc-uJrP 


Poi^>ejr F&cJdy CCoAcjO =— Poujer (Pj . 

' CcppctA£y\I- Pocoer 


From dla^yaTn 


CoA <j> - 


V R 


Eo 

r.R 


i 


X 0 "2- 


A 

■2- 



V L 
1 . 


v c 

1 



X*! 

1 

1 

1 


"i 

4 -Vr- 

_N 


CO In Oi oncnO - mdudive CArcuA-t, X L =. A, 


Poco-e^L, jaek)Y — CaA ~ 


nTr^ 


- R 


R 


1 


4> = O* 

TWIa JLk "tKje_ rA<qj<4 murn vy>Jua o^ pother dor. 

- •• . 

O' ) In ca puAje_ nnoluc^ov' or an dedl co^ood+or 

c£> — 9o* 

PocoeA FcyOdv' - C©Acj> - C^9o ~ C) 

_S, 0 Qv-eA^-ge. poooeA. Co^^Au-mj^ol m o. puA_a_ indudo/ 
O-r Lole.aJI Ccxpocculor 

P ~ Errvu Inmans 


Osx5><|3 


o 


In c\ cJKapO pradi'o2_ i^e do rd 1ocleO 
dducb'/ or deal c<^no+cnr ^ TRt\jL£prve , -f-KsA-e o|oe4 occua. 

^onai, oU^s] pocpion oj^ enjAgy. 
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’V 


C 

\ 



\3'- 

■2-oC 


ce fo^ 


5d 1 ■ 


An .J'Tycluc^Ov' and A buJJo CVxJL Conncofco) in se.vi£A 
an AC 3ou^a o^j )2 .v 5 ST> Hz., a* Cu^t.^ flow* 
I'n -t"K&. Circtu-t Cir\d ^W_ p Pn^je. ijei»€£n Vfll-hvK. 

Rno) jla -^/a fad - C^lcuJbJhc •Hn 4_ ivnpcdan 

cmd inducfqncei 0 j- \^q_ C^ncuH . ' 

C_rr 7) veTn 'f'hod- Vrms ' ! 2. V ^ ^ - drs 

<£ - Jt/^- -, Ivms ~ ^A 


Tm pe_d a nc<2_ z_ 


“ ^ W»~l 5 

T-rnr^s 


- L2_ 


- 4 


Also, pofAie^L- ^pacAor Cox. <j> - 

R - -ZLC^^cjj 


R = G x Caa n- 

4- 


In L-R Ci rc-uJ A 


r £ x_L 
>TL 


^ -2. , v /2_ 


= 3JX. -n_ 


o 


X 


"2- 

L 


Z. = Xl 

- R 7 " 


Xl 

BlJ- Xl = ^JtfL =: ija. 


3Ji 


■ o 


L = SJa. _ 3 JH 


^71/ 


2-X3.iMX^ 


~ i_3> >_f m j-| 


A Cc^pQcTAor ^nd e* ne&i'^Aor o^g Cor>ne.c>ejJ 

*n AC SDUJuze. Ij, 4 k. po+en'tioj 
c^U-JtAxnce- across c, R ewe Ixov, 9 dV mpfc-kVeAvj 

i"4> ' Hv *- rrr) 5 °h #\*_ oireuxt X& sa, 

CoJ<iuu.<K^e. 'Hml. Cr* ) X mp e-otar") cc , 

Lb 3 Pot^w. JacJ-ar ofo Hvl. odrt-aAp. 

;§aL G r lven -R\od~- V c r lxov 


Vft. " 3ov 

(a) X*j n C-R s*Jilx-u> AC oYclu-L 

Vrms " J Vr -f V<A 

^rms -Jo^-O-)^ +(9o)^ - liTD V 

Xyw^< w So - v- 


T m> 3 A 


— nw s 


-VWi 
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OO 


T — ^>'"15 

J-Yms - —* 

z = Htc 

a 

Vr ^ R 

R e -^T- 


-r Vr-m 5 


2C nm i 

. Q 


■ Q 

V R, 

■ :. © 

IrrH S 

O 


PoooeA j^acfaY CCoi 

Poi/oeA -fp cXdY c J=XA 
J ST> 


- OC 


Choke coil - 

CKoRje. Coil uA A/rOply o< Coil having a tavgc 

inductance but Q S/naR resistance^ 


Construed) or) - Choke Cod d made 
by a thick Copper ojirc do reduce 
oct's rt*)MonncjL • XT Xa loouhcUc) on 
a plcded So^-t iron Core Xd increase 
Xjs Se,) LTrducdziriC4. - 



copptr ujWc 

J "W~Vj i ^ 

So|jj-t iron 


pMncAple — 

/it moAt p/acM , the howAekoM -eject ri c power ds 
Supplied ad 210 V, soHz.. X£> such a source Is dJreciiy 
Connected Tt> & tcercwiy duhe ? -the Tube uAll be damaged . 

To reduce. The CuAhJind, 01 choke Coil JA Connedeo) 

I Y) sedies uAth the tube. 

Tower' Consumed in an A-C circuit dA P = ErmsIrmsO^j) 
•por puhjL Inductor <t - & So that P - 0 

Hence the Qolv^tn'to^e cfo lA&mcj choke Coil do reduce the. 
Voltage Xa that an Indue tor does not consume power. 
Hence hie cjo not Xo.se electric ervrrgg In the firm 0^5 teat 
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W diileis Current or Xdle Current 

TK^ Cu>i>£.->it ookick C(rrv?urriSA no pouoe^ its. \ 
mcu-rdenctY) ce iyi fiu_ cjrctu t oU CjxIUoI eta ttLess cvGJtfcnf. ! 

~kie K-nopo rhhech po(x>£A_ ove 4 . q Complete’ 

In a*n /ncJucfi vc clreijuf- vXi>- 

P ~ E-rrns Irwi CoA^) 

cx. pcu^cu^la a. Circuit, .Suppose £ ms JU<*oU X™ s 
b-j pKoc^e. omgfe c}> 5 eve s>koeon (.rp %iguM 2 _« 


V'nns, 


-% 




Trnos Ccnn be •5-€Aolved ivd-o furo G^j^rumbs 

Xyvni CoA if) aJ-thOg £ Wl 

cveof Xr^s Siiocfj p-«^^n<^Cuic\A, Errru, 

TReX. Inns Xa *Hv<l v/eckr* surY) ok 4 iatd PerpendicuJctY'' 
Ccwv)pon5-Y\fs. Xvms CoS if) Cprjc| Xrms Sir)^ . 

As f^kpvve ovTO^Ve. budvo-eG-n tv^-s Obnof Irms Cosif) ik "Z-gj^o, 

ClveAj2cge. pot\ieH, Cmv^urnecf per CucJe. /t> XKe C^rcLut 
cMjjl cfo CurryporKLYVt Xtros CoS if) A-k} _ 

/flvi - Prtns (. korni Cosfa) CjQ-d* O 


£rms I- 


•WS 


Co'S^ 


/Wan ifS pka^e »rgie k*iuK*-n & Y m& «nod X^s Sin<f? 
, ^p' 2 - i - >0 iXt/eAcp-je poi/oer. Ccrrt^UTrxed per (Lucie, i -n -bk t? 

CUTCuj t ol UJL 4"0 pO¥T.erX Xrrr,s -Sir) fa is - 


k-ywist -Si-mcf} *) CoSXL 


- O 
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P 7 

low 


- O 


TP\^aA » ")"Kjz_ ycAj^si'S^ pooAeA. Co^ CwjC^e. rvo 

Q-C- ClTC-UH" -Li CGRolIu oiu_£_ Xo CjO-^por)j2X^ X-rr cjj 

*H/\jz_ vjVtucU Cumr-e-nX* ^ 

TTvxl. Co^o poYUfiYv-X ly<ms -Sno cj? ^ ryv<xlC£-<b iO 0 Ccrsxt fribtXi CTO Xd 

Xk_e_ c<^mAUrripficnO 0-j^ potoeV lin XKe_ Q-c CjycxLX • 

TK/xX Xa Wlw +W Oj^pcnrumX XrwisS»r>$ Xh Ccxllud +K^ 
Lol le CfirnpOYUZJAF 0Y UlOiXXi- P SJS ConopDY\£YlX O-C* CtYlol 

CoiV7pDY\£YlX' Iy>r >5 C-O'i^) ~oA C_CxHt.pl IaJC^JX 1) CortOpDYlCYlX °i a ' c ' 


:) 

-.3 

O 

i ) 



\SJ A rctcLlo Corn -hur\jL ov-ev Xkx. ^rep? cumuu TQm°je^ 

ok CL paAXicrO ofo /V) UJ b’VTYXo! CCMbX bo.-n^ (_8cTo KHz- Xo 

/2-Ctd K Hr."} • 1^- vxX-s. Le O'rCu^X Kcaa cvm ejj|eehV£L 

i-ndlucio-ncc. ojr U zoo 4W^n mu4t ^ ^Kc. 

vnsm^e. o£> vcotjaJble. co^ct-for ? 

s G i Y€ Y3 Xhcxl - 

^ 8ot> K Hz. - S XlX Hz. 

J a - Jaoo ICH'zl - L^Xio^ H-z- 
L - 2_ ctd JUH r o-tro Xi o~ G H 


CccpctCt X^ *r°mge. b^ iAjxQ-n C| omd C x 

Uro Xf| — 

So C, C 

C, _._,_. 

1 


2srxjTc 1 

l 

Lf/t 1 L^ 1 


r 197-7 XiD" ,x F 


M x(3-luX X 2X10^ X (SXIO*)* 
- i 97- 7 P F 


cTnYjLl^^^Y 3 C a s 

1 


G JT a L X, 2 


a “ Ux fe-IU X 7 " x ZX|o" W (j^xio 5 )^ 

C a = STSXio'' 1 ^ f - 878 Pf 




O 

0 

) 

. ) 

o 

J 

) 

s ;■> 

O 

O 

) 
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r 

r 


L C Osci 1) C*A S 5 Y) S 


A C^QOiw C C0^ n ec>eof Qyn I^dMCfDr L 

+-W 0 ^ a CeU cvrrnecj-ej Jo c +ta,u^, 


Kj^u. i 

-fTO5 


•I»I»ItT#I*IiT#T*I#: > TiTiT*T*T*I*T* 




DISCHARGING 

CURRENT 


l 

m 

k 2 


CHARGING 

CURRENT 


A 



K 


.id 

I CuVarU-l 

* 

(UfW (U«W Wg)max (V m )mwc i^e)max i^m)nax 


1a_oo A. | Aa ore 


AKx 


i A/ — ) ' ^ u 

Ccxpacu ior Jc cx po^evxYicx/ v c. cw c 

A i-\C% I r-i vO - 1 l_ If. I ' 


c.-eXI cAa/c^cs -fK^. 

-»' „ "A TT-r v ~ ^ 

"H-ul CjMJ Jd -S’for-eol )y^ -fKeJ 


CnnCjS- 



^J«.Vic mtMurn ^&W ^ ^"YAc^d 
•w jtmm 0)5 ^Jeci .-Kos W,g. eniA fl^, wkiA 42 


deer 


i-ri 



Ojfcf ■tV- fc, c*nd coKejn, kKx, 

IAY +K fr- C^co+tnr Ccmnecj^af =fo L c=mo| 

-StcuyjtS. otcLCh-f-Vy^ro uvgdc> j_ , 

A r2 -f-nAucccI €-rn.J\ olc-veJope^ in -H-uc oVcwYA i iLVU 
oj:>poieA g-rciAS-Ho o^ CuAdcyd- !-r> L Omd hjunuL. die)ouyA 

Acx_poicAAcnr yA (2cnmp)e>eJy dAAch<A/t4?ecJ +K&. ener^u/ 

p!Tp ^ c ^°t°r ;-n 'tvW 0 -k MMnStic 

V a/L0UYid L-, e-okich 0 ' » J^ c 


u 


6 = 


- 1 * LI 2 " 

2 


ss;' Y .JrA 

'*A Oj>p>osrte. div-ectitrn- ^ 
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7T^o 2_ r-ecWcHAQi-noL dj> cdso G>|Dpo.secd °nno| KqjtiUL- 

V , U 0 _ ' I ^ ^ .'v t O pr 4 r fYm rO P 4 --P ) \J 


4-K*_ -fcnrVn ok felec^vic. -^eJol e^OjZA^M 
TT^_ °e^H^ pvo CjlaA ^ repe^-eol. 


cp v€40 +3 

Me. Qnnd L- • 


TRoa> ewAfl^ i-ovJcxLi^ Cmci -fp-urn d-Kcp C«U 
H-o tKe. Ccx&idfor Kjutp3. o>o osa Uodin^ kxoto^n 

xd U • 

TK^l -S-h^e^ no a SjViq^. oj^ osdllrd-ion 

oJc LC drc<df c\ajz_ inn ^pA£, 






n 

U B U E 

© 


U B _ U E 

© 






u Yidla mp*. p> Qsdlloyi-iprA - 

X-jr Ke- cxVccuf Kpol no r<j>\ stance -H^n mso 

}o^S ok WOtUol O CC.UA. * TTv< 2_ O&ciVlochW P*°^ 

cd 11 jJL oJs tooA'W' qwjxU+uoU^ TK^e cujl cojXcd 
Oirid^lTOOp^pl OSolldlOrM, 

J^QTOp-eol QscJillg^cnrvi - 

Acdu?=U pmC&C<2- ? OCCUA. -S^rUL losses 

Oi en^r -So osdllcdiW ^eA on 

de.cr€P^i^ . rw^€_ C-aud cvtampecl o£cdM-ic*\4. 
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AC. Genera l or AC- Dynomo 

C\'C- / cdy-nar/oo -A.A Q rYictchjYvl LohJcP) 

produce oJJteJcnc&\YtQ rruLC.ha-n\ccJ 

eni2A_^- 

It JU noodt impcAJrcmJ' CLpfJjc<xtur^ ojj tkfl. ptaw^on 
ok eJ-ech^noc^nidi'c induction. TK«l_ ^cneAP^nr aeA\^B>d 

o^<^r>oJJL^ btj. a Ym^sI^v scier\t.s b> NiKoLq Tes lo- 

-—— -- /\~o Q.C. Q^YifiA.cjcby' / olwmnoo aa bccAeid cm fbo 

pKxnomJZXOQ deoWW}^0 i^dwcHom - 

CfTmouTrd" ok rnc^JpnjJic- tKoc un+h c\ On) (j^- 5 

Qr\ e-ro-j 1 . Ja irnduce,c| ^ ir^ tkx. On l. 

TK^ cdlmectipm ok Cu^iAjcuo^ mdMud ^pi'v^n 

plemi'n^ , j^ H^Kt^Kamol tuZa* 

Can&'hrucjifrfl - 

TTko os^e^uti'cU pccAts Gm Q-e. cjcyigapJvy Qjtt- 

(i) Arnocdur* - 



■ > 

;•) 

3 

: ) 

.3 

) 

0 


# 

» 


It CcrnAiAt 

Copper uaire. y CAfDund^ ove>^ a Lqrniri^eo) ctuti 

nl Coil Can be TOW-eol Cej-vW o*^- 

Oi) Field Meottu 43 - , , 

---^- /\/ omd S QAe +Aa. paid ptetu o 

q s-frtmq. ejecfrvrnaanzj- i’ r i coluch 44 ot QAmeAAe coil 
rotccNjd* /He is o£p YT)ted“fC7r3 02 p-x^Ap<^cUCtUAA. oro dicoL- 

m^rudHc Mrvu * 

^^ P-—3— wc | £ a ahjLs t^ro hso)looo mhiUc 

tmcpi , to ookich tvn) Coal 

Cornoecl-eol • TT^^_ TDtcJ-e lAnth +Ko n>t°churi 

o^ -fKe- C-oil' 


Q 

0 


0 

) 

3 

;> 

o 

-;> 

.) 

/ } 
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Ov) feru&kjtA - . 

B>j onr\Q f3>^ °^JL j^iato ■■jpf-e.oc.i Ible. 
pjoJ-eA or Cpookon TOcJ.s. • TKaaj qjxjl ki x-ed cmof 
oax l<JLpt in jLVM~ CovtNci- ud+h ^ <^no) yeibedhveJUt' 
TTvo- purpose. £>tp bruAkLi Xk jrz> d^_jla on CwifcjU'Jh 

kkn 6 a.po oofuAi, Coil to +Kjz_ -ejK.feA'ncxi Loac| r€Ai AhSnC£_- 

R ■ 


Jhtof' 


W o vKi n 


-H\«c QJt 7 ^ochA>ij£_ Coil Xl vokojHe_c| j-r) ~tk£_. rmanccfic 

•jpc-M ^ Qth^£- 9 k-edto•€_cjr\ *H\£_ Qr>oj normoj j|t> Tkc_- 

Co'iL ckq^PeA CrnkriLLOLalu. TXvvzjxne- mc^nMiC- Ijmx LtnkuJ 
i\yi'H r \ tkc_ ColL cJ\Qf)4c& « aY) Q-m-f- Xi /Y)dtiCtc?l m 

CoU. a 

■To SfaAt Suppose Co'/L Jo f^penc^CixJ^iA^ 

*> +kc. plant- ofo AKl- pajp&h, \r\ tokich mapneMc. -kido) 
CLppJJed AJ/kb AS cok -fffimt c>fr\cf CD ock l dft VjZ __ 

7>\£_. amount ojr AiaX JatiKcjX m\ih Coll in kkii po?i-H(m ki 
nsa xinunry ^ 
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PtS, th<7 Coil Job 2 rVfccfatc>l anrujicJ , A/3 rr)OVCA 
iy)(ajOiAc{s cvool cr> -rnov-eA oud vooaAs^ cb^mvu'rct o^- 

FOo^rljJtiC- ^lux. LaoKjlc} uontL hi/\e Co l L Chp-r^eA 

AccoyotiTn^ do F^'lerrun't’s. viAAp hpml rule, Cuakl np 
Induced m 4^3 -A ^ L^n c.jd, XJ- 

d-rcrvyi C -b D- Xn 4 W- <£U*pe^TKx 4 CitcujX, AWx/tiurd- j^ioteC 
<^ro-rr-) Q>2_ ~L> * 

A kfeso Kszjik the notoJt cm ojy the Coil > AG. dA o4~ 
•fKje. ba ek or\o[ CLD Xa ad +Kjg. ^mnt [_ ^ ?^ JL ^ ’ ^ enre f? :>re ' 
(^V3 YTTfodCx m2 -^podkeh.-. •) AG> movei oujfooa>oG*A> omoc) C.P nooveA 
i-ntA/CAds. 

1Tvc_ OA^iAiLnJt" I onol u cm) 'nn AB Je ^v^nm 3 iro /} &nld. 
l-n CD, v^ul Jui ^prcrrrx J3> JtD CL • TGvt: ia^K C X deA-rtcU CLi ro-M 1 -, 
CA^JzMjL-rvt ^lotoc, -j^r&en &/ Xc. 3-2. . 

Xoduccol CMSxXjurhf- )n the ejc-feAmcJ ci rcuu-t chonjcA 
direction e tJfteh. cj/eAx/ hxJjj roioj-imn oje the C<J il . hence 
the cuAAimr i-nduetd^ ‘m clo’i] Je cOteenoJhY)^. 'm ncduhSL, 

Ma-^mriude. o-jy induced 4 Induced Current 

Let N ~ HUWnbc^- -HxArrv^ \~H -H-vjc CorlL 

A •= CLreje exiclo-S-ed t>u caocA 4uu\rn o-^ A4v«_c©iL 

O-p rr\<p^rvzh\ CL. -j^l cJol 

0 - — cohich noconoj do dthiL £Len\ rnaicoA ^oi+b B 

odt^ Crr> lj ctl ?nr\£L X. 


NORMAL 
I *v 


COIL 


I V ., 


J> 0 the- rrvx^nscdt c_ idiTikj^ Un-Bo dKo_ 

AdvtA po So -Pi tna Jj> - 

- N (_’S-7T ) - C\J G>A CoL> © 


1 » ' 

Cen L no 
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CJ2_ 


4 - N&A Co^oo-t _ (7) 

u^Ko*_£. U 3 J_A q-ngtdoA. v-eJoa-Kj, -Hul co',l • 

Coi L >^_A VTD^ATtiLcj ? © C-K< : ?'0^26A ^ 'tKjCAucXo'yfe. yy \ ckqx ~ 

'j'LuK cjis /La y) }Cq_&I toi "Ha r j~i^e, Cen ] GLhqrv3^g cvy-^ KXr~> 
^±rr).-£. _lA [viduc^-d |tq d"k£_ CmL- ^ 

I'YT^'^irL^- X P a 4 €L XKe. &-*‘> nr ).-f. ■ jnnolucecf ir\ 

•+Ki?_ C^T, | ^ fHxo - l) 

e _- -_^A_ = - =L £ns* Co^O 


c?U 

e - — M&A jgp CCo/iCO-t) - -NQ>Pr (^-&'nnU)-b’) CO 

or e 


aish 

AV Qv /3 Aj ^ i v) cot _ ( a ~7 ) 

rK ^- i "^Oc^ UfL/_o| O-rn-f- t/oill hxe_ rri^^iryu^ro , coK*^ 

■S lO 60 t — tYlCf x’t/Y) l( rrt — 1 

G-max r So = x i 

b 9 '^M.Ccfl Crv~) (2) we get __ 


G - 6* si n to -fc 



.. TK ^. . CA ^ e f^ by Q. C . ,‘s oO&O 

>nr\ utoiol qj . x-f Xd 0^v-e>o by ,. 


I » -|- - -Si s;™t 


it ~ i=A 
R 


R 

r - maximum VoJujl. 


X - Xd -S/’mco-t 


°^T XuMjirX- 
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T r<*Y)$jt>YmcY 

A 'ivQY&farrVLb. Ja Orn eJ eafcnC-oJ) oUaaccl. u^Mc-h Sa 

Used -p>*~ clacjir^r^ r fU e _ e\-Q. VollrxgeS,. 

A 'hr* r^pyrririJtJ^ cokich IncreMe^ a.c. Vol-fr^eA 

jj> CcUdCjd 3Ha OJp 'hfciy^-hraricV- Ov?d <A 'hrvnrtApirmax 
^ecr-efX&eA -H\c_ a-C* Vol+o^es ^ CLcxiUc) * c4-ep down -Mrujortnar- 

Pyiyicip^C — , , 

- 1 - A 'hrqy oLjvrmQJu JLb bcx^cd tm pvincpi^p 

op rnuJ'UoJl } -ru^uofiem i ^^0 bC-T) 
aUk JU-nfcjzd urith t % Coil cbfln^ * dr? e-m./. /s ,ridu)UU 
lyi fh& /uh^bbowbr)^. Col L* 

Cor\s+ruction - 

--- A •hr* 

tro-n Core op Lpm 


*ruA-^5nr=noe.c Ccm^iA+ o ^ c\ SopA 
pOcv^h-eo) -S. hc_cd^S m&J I irT-St aJc\P^o| 


ITYV? 


Ccn cvnd ^|Sj_ 

J=>Ov_A 


ec*c>\ o-fhjiA, • 

Tojo C_o'i Is P/ Pa- C pTrimn <vx^- 

Ps^Covid^VaM Co’iLd atAX ArourK=) cnn bscyyrae Come_ ? J=>^f~ 

oj-la— i^eJUT ,Wi4ocf-^0 Th^ry^ cadi of^. b/o £<=l. +hcJ~ hzlh 
AoC Coils oAjl. aJ-So )y^oJoJt<jci -farumo JMx- Co-re. 

TKxl- SoACc- cA cOj*2Ajncctir\^ C =h> he 

^■ni-horirruLcl ) U* krfrvnecf*W 4o 3h,z_ p'h-rmrpj Coil 
cvnd u J#ad Y-eAifrfamcJL 
Ccn L -S t S'x- • 


P,P- 


i ’ x. 


ft ui c©nnec/cd sbo 4kc secondary 



TK^ory -f UOovKing- - 

. Uoh +hje_ CUdCA.nccUrvg c-rn-f. -S^ppLkd hj 

Q.C • S.OUACC Ccmo -e CL> e<3 4ro pvimoQAY C* - 

£Lp r: €E 0 SiTOoO-t 


o 

> 

o 

o 

> 

a 

) 

o 


+Kja_- 


m 

a 

.:) 

) 

o 

0 

/;) 

> 

O) 

3 

*0 

'0 
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TKjl <aJ^'£\y)cc&a. n <h p/uryicOxM CU/EYfi-rit imclucSA Q*l AOkym-jinq 

JY)°J3fl&hc. (pQ L~n L'irtjr) CoYg . S^CCMASe ^"i"u2_ Coff> 

ex-T-e-ncis. TnroiA^-K i~hz. '~huh.ru, se.cencto? -S> -Ha o 

i-noluciLol pjso -extends tKe_ sexujncb/t# 

ujnryoXA~^\(^. 0 (J 

, , /^ccorctino :to -Hve. FaJx&duu s, Lqoo ok eletttt»Wn£t'c 

^ u JT 1 ^ pe^Wuyi (E^) is 1W 

born pA-nmo<A^ 4 seccrndah^ K^ndtng. 


E. 


•tuA.10 - 


oU 


= £p 

NJ p 


£s 

Ms 


He * tX ^P?n s 2T^LpAx^LYi^s +W 4 -D+oJ numbw. o'Jr -Wrii 
1 1/1 .-M/i ,* 1-1 ___ /1 tit __ _ I _I —, • 1 . 1 ” » 


£3 

— 

z: 

£p 


M p 


s. IaKL c ^>9m5. t'Kocf' /lo -^nje^jgu _L*> jLa.s't cdonQ, 
l^£- ia) 00 ^. ? CemsehA/arti on -becjou y^a, +Ha4 „ ^ 


X-YiptA^ - Poi^o-eA- 


- 




IpEp c 


Xp r 

£s 



Ep 


X-o 9^jtlWi£\J 


H-e5tc_ K = 



jrrm&pYrr&Ji trf) faJi 0 


Note - 


,^ s ^ r ^ v(LO Es y Ep fKc^o +-W. -hwrixprrrr&r 

xp &4ep '^-p typr^jintnes^ 0 

-f) Ms < M p Hajmo Es < E p ■ Ha^-vp tk*_ hr^r^pcrrvuc 

Lsd CL &tep E OUXn ’f;fQh)&pYY(rttlh .. 
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Efficiency o-f -f-ygry^former 

J-t Jd> oUjyrv£c\ C\A tlAj 2 L rcdu.o op ouJ-pud - " pot/oeA. -fo 
•five pvuoeA_- 


_ o^Pj±Po^£_ xl00 

Tnp&Jh Po 60 €->»_- 


. F , s ^ .1-XlQQ 

EpXp 


Note - 


' TWe_ -ir^ri^fotTfier Ownot c^ro-rK cm d-C- fp hrorwforrner 
C.homfi-z6> Ck- C. Vdjlfc^e^ / o^zkjLmts • X-h do-eA m&t cxk\j*-(J~ jh*- 
^re.c|ukncM. o J> Q.c. 6 oKjm^ G-c. vol-k^e, dA reused n. timeA, 
tK<z_ Qjbrm^> pemdu-n^ aJt^e4.r\cuHri^. Cutrend reduce ~h=> ±/n idmM. 


Energy Losses in Q- trE*n£ffirtrter 

C * ) Copper Loss — 

' X-t Xa +Kx. -eunj^VPiU Xoss I'm +Ke. fpcnsrn 
oje WopJf |'Y3 floppy (Lcn!s> £>fo A ^-ttr^-pp'CmQ.Y '. TW aa d>> 

c^tuce. d~o Jocde_ LveoCd ncj Ctnn olucsb uuiycA • TTv^e <=^e_ 

mimrcn) s-ed UA/rKj’ 4-vdcH uji rd- 

(ji ) Iron Loss - 

“ Lt d-S. +K^ y JUjos i -o fKx_ -jjvrn 

ojp hjL&Jt \~n 4'Kc \rmTi Core -H-v<z_ 'frromgpprctYi&\_’ TYvca is 

edcoe-. do -^cnrrnoCticnri eddy CuA>umd-s. ;V). irqr") Core. Tf ja 
rowjtTnised bu frddn^ LoiTnni^oohejd Cores. 


On) LeoXc^ge ofc magnetic -fU< k - 

4~o 4XvU fko Y'cdU o-p ok^An^e op rr]G<arvz4i.o. 
-fXux ddruK-ed un-Ho ^Picb -fcu^'O o-jy s,X a Jxfe -+h<^in 

• 4 -Kjz_ ToCtc op oh ain^e op rncxgrudio -^u x; X< rrK^d co-rf-K. 
oc\ oh c>p Pj P-2_ • X"t Conn Lxq_ r-educoc) bu ujivxXno. 

dKi- pshimcouQ cv>nd ^'ecjo-oolcUc^ Cot La <rruz_ oveA_ crfKjeX.. 

OvO Hysteresis Loss - 

-"- : - TKaA -cA> idvc_ -enpt^. 

<dAAe rep-epd-eol /noo^ojeh serfjerr) omd cd<2xpo^Jib&c^ cm 

o-k -Ha ircno ccnce_ cX Lv2_n q-c- Xa ~^° » ”^' e - [ os ^ 

,'_s Kip4~ -do a ryi/r)/rnurn ba iaa; nq o mo^nnedte- rnadoMoj 

60 Luck a Jooo KyA-feAJti^ lo-s.-£ - 
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(y ) McuQrs^L't&s-fc yl c -ho 


'~ A ^ K.unnrn imo 'no-jse, q 

■hrVrrxAfcrrme-r- , o^ocP pocoeA. $ -H«. K^-j- 

frar^^eA. rvlct y <«- ^0% Q £ 


\S^ ‘ 4 ^ ve ~ C.UA>uv^ d-rator* bw *Hv«_ 

<25.® 01 ^>K*cK s+^=> _ j| ioc v 

3-0 v >D « =Ua/!c*- of. re^Vs-tance. a-o-ri-. 

^ ^ ( ‘ V' r ' ^ r 'j pf -+ W_ +ronr^S'JoTrrt-\cir -to 


-2.0^ 


EE^V’o^ncu-j o-f -tvovr^j^YroeY - 0t -d-ppxj- Pt>u3<-r ^ ^ 

ix-iopi^} - Pok> ey 

So - Vs X_s X I o o 


V~ X 


p -i-p 


^ Vplp = Vs Xj 

4~ \/p I p - .£- Vi X 

^ X -^- OC) X Xp — V X Q_c, X *2L O 


°pe—btd o^ =, WKV 

“ V “fA ^ ,°V ,X. QC < iri+K ^.o*. 

,/. , I J r10 ”3 3~° + ‘ be ' ■Stccndarvj Ju, 

(.«> TST"p.™j“ otSp'UMf’^ «*- 

Lb ) +K ^ Vol-lc^e Cc) tk^_ Cu^tW- *,V^ +Kjt. sccar)^Tj> 

.X-- ILopi^J- Vol+a^e. Vp = a-i-xio 3 v/ 


1 p^J- CZjLa>i>j^_VA^' ~T p ~ 


•2-0 A 


A-Is. 


= Ip 
1 


PeAc^vvHx^e_ e_£ficj en o-j - CHd-ptd- Pot^ey- ^.j^ n 

Q « | Xmpul- pc ^ ex' 

3 - Ptd-pt/J- Pr> oo e.Y xioo 

Vplp 

(p) Ol^p^h Poule-r = -3£_ */h...s-* 10 » * a .,,\ ■ 

(DO ^ -X 

= 4- \r x i o * Ia) 

C. b 3 ".' V g- = ±3*. -V N/ rs/^ 

Vp NT R V> V* = m * Vp 


(p■) 


V s = 

Vs 2 , 


X Q.-JST Xj o~ 


2-JTD V 


Vs -Is “ A- \S” X / 6 ^ t-O 

CL u>t>t-e.vV' 1, ~ A- X x I 0 

~ ^2-S~D. 


1 So A 
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Ve_rj Important Questions 

1 Mark Questions - 

Q. 1- TI\e ^ooo\r)Or 'f'krDi/^-k <a pu>ue_ \y)c^ucJ'Qt~]CJL 2m h 

Xa X - is G&s 3 ooX a • KiHoct - 1 a -ihe. C. Q ) vms CtO nvem^p. 
ValujL oj CUA 5 ^LYvf JW a C^nnpXchL Cgde. ? CCBse a»ll) 

An^to-e^.- ) Xrms = i^/n A Cb ) X^v -O 


Q.2.. X2>e_^ua€_ Xke. ' v rms voJLujl oj, Xhe. ouKA^nX " H 

Y'eJoJhcol Xo -fke_ !D-e_oJc; vAiu-e. 7 , . 

^CBiEOO\t») 

Gi.3. Hoco mucia QveA_s\jjc, poi/oey^ <a CornpXjcte, cucle., 

c)o-e6 qa ac. XouA.ce. su^ppX^ a Cetp&ci fo'c ? 

AnAiO€A- - p av - v™ x T Yml Co*^ fcsse ^ 

fcr- -^0 v <£> st 6^ So P*^ = O 

Am AC 7 X ~ la Sbo co-t , p-mDoluceA Q CeA^j-cu n 

Ke^J" H ; ?m Q YeiUtoTT R, c>Ve4. ct sttrrvL X - 2 tt/ w . 
OJA^-hs 4 Kjl Vahm ok ^Wjl J)c CusaooX XhoX ^o-oiaXoI 

pmciuuL fko SQmne A^iq ,V? ihe. spmt mUtor, lV 
SQrne. facrrvc . 

(RB5£ 3-oo<)) 

^•■5“* Tbe_ pnA^anXctneous Cu^tTumi - vo-lfz>&z_ o^ onn AC 

Cjv"C-Lcct C{AC ^iven X — io sin 2>ooX a cvr\o) 

V = loo Sm 3.oot V- uokcvX lA Xhe. pouoes. c4Aaa ipc\J-ton. 


in +Ke^ crrciut ? 
ArvS(/ 0 e>u - /Xy - loot) VsJ 


CcGS£ 2.0*8) 


Q«&* J> c ^firve. 4-Ke_ 4“eAm " Ujocfcl jUas cuAAo>i“’’. 

Q.x. Mention Aka, 'Loon ckcoLac^e^uAX'ic prrop-e^Xici, oj^ Xhe- 
nA^-eAjoJ .SU-Hc^ble ^or rncikJirig. core, ofy o. tvamfoimer. 

CX.8- UJ/ute- 9>iv PaJd -f-cxcbrs. Y-eApon^iUe. -for eruA^vj ilo-sseA 
fr) QcLUa) ^QA^^YrruA-fc- 
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Z MarKs QvuA*tior >5 - 

Q'-l- jbiffGgnAj.sk b-efcoecn +K.e_ :Kaaas * a v eAi>pje. voIuju 7 
P'od e rm s vojcccj of an aJbfe^jrjofn 9 CLitAiXtvdb TKe_ 
i vvf ;anjf r\x.o u_A CiA>ntJlr\f •krmrn Ct 3 AC Sou5S_.ce, JLa 

X - 5 sin 2>iM x A • kiktxf aAjc ^Kje_ avec^e, arf nrr>c, 

vaJuiA ok -fhe cuA^cni-, ° 

Ar\AuJCA.- Xnns - X^v r 1 °/jl ^ J>tlM 2 .ooS,ot) 

Q.2. An cOj^c^n<>cfccin^ Ncol-ta^e. bu v = 14-0 sin'smX 

•f ^necfed across a pvn^ r-esU-tor jro jt, . Find 
f) tAc -^r-e^iAcncy of ffuc Source 
(fO "tKc rms CtA>i>Tj 2 .ri^- -Bvr dw^A -tKc. re^T^tor. 

Arvswen.- v or] -_ 5oH^, Xrms — if 3 O (^C&SC iooy,69) 

GC3. /An cnJJ-ccncding Volfxgc V = Sina)t a.pp&ekl 

C 5 ;-eA-i ex L-C-R circLuf dnVeA R. CM^tcnj - oAven ]©u 
x - 1 m sj-o (jot •+ cp 3 • X)cc>l u cc, an e-xp^cssion -for -H^l 
OpooofiA, oIaAA! pccfgjj oV^s. a cxpj-c. 

(_£.&SE 2,003, lO 

q.M. CfO TTvc. ^ru^oK (l) cvncl (It) V'-e^reseni - We v^riccbVi 
0 ^ -Hoc offosUi on. °^^~d bn -Hoe_ ciraf f ekmsnf 
dV\SL j-jLotsd " ok ciUr-it^cWnq (^voxSjltJt fiff ’fre^uje/ia/ 
+Ke,. cUpbAff! -etrvf. Tol&vK 


of 


Ci) nrcX p 0 ncf ng ;fo each 


i-fk fhe, drcuH djtxr&j& 





o 


Fve 


piconcy 



Fre^Lccvie*^ 


(b) klAj-f, "Hac, Cxpressibn -jW tkc, irnpe-^lancc, 
ojfo^l -Fhe, Combir)^an o£ Xhe, 

cAoo'/c duro ^ edxJy^xxdrs Connect <d across -We. Ac 
Souacoa- bokicf ooi 11 b-e, akcArl in. phnAc, In +kuA 
. crrciuf, Voli^-c or • cuAXenf J 

Cease xon } 
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Q,S“. An A c~ s.&\jH.cs>_ oJj vo v- Vn iinw-b Ju> 

cx-jo^iicd across a seMei l-c-r circuit* 5>y^ ik* l_ 
pk/xAD'*'' ctt^X^VArO -Jbr "tVvA-A Circuit COkcn "HaC- 

(c»} Cnponci-Uve.. impcdwce. exceeds the- tnoucivc 

Impccta-nce - 

(b) inductive tmpeohnce exceeds tt>e mducfi^e. 

Ira^cd^mcC. • B s€ XooS } 

C^-t- An AC Volicx0C- o|y loo 06 Hz. oa O&nn<ccte0 c?C5ros 
O, 2o UO- Y^d/Stor nn<d 2mH lvyd u ciotr in S-cmcA. 

odculpdU Ca) Xrnpexl^nce, o-k the drau-t 

fbA Vms CUk^rch 7n tKc_ circuit. 

__ t c &se *007) 

A-nA\X>€^_-(#) Z1 = J^Txf' Ci) Iy*y>.5 =- 3 A. 

0-7. An Induciw 2.60 rOH , <A Capacitor C or\d a. 
redcrtfcr Ioutu cotjl. Connected Tn s-eAieb uAtK c\, 
loo v 0 iTD Hz /4C Source . T-fc tke cuA^bcrJ- aricl volh^e 
fr? ph<=U>e. un-th e&ch oJr\\ £A_ Cddcui<0e -H\C capa¬ 

citance e>^- t'He- CAp^c^to-ir. 

Arv8uoe^- -C - iTD A F C^B^e ) 

Q.g,- S^odhe +ke underLino ptmdpie. o-jy o tvan^tvnor 
Hotx> Xa 4kjz_ JUa^c. ^bdoJe JhroioW\sdi on ^ o4 eiechhc. 
cxuAjg^ oV-e^ XtfrMj: oUAtana*- dorve_ <xntk +kc_ u^e^. 

°fe 'C r c\n^j : orrrers ? £C.8se X*IX) 

Gl.9. Cctn ci trAnk^rrneV. b-e. uA^ed to step oir 

-St^_p doiAn Q X>C- VMteuj-e. ? vJuA.ibf-tj arvXooeA.. 

(c&iE Xo©M, 10 

Q,10. M-eiodh’on VcidouA. c.rLeA_a-M Xosses m a. tYQ'nA+oYjne.r. 

^ Ccs*e Zen" 


vj 

0 


0 


R 


Q,H. CcJodUde the. c^uoJu $ actor of^ a cou'eA k-c 
Circuit O0rtt\ L= 2.H, C~ 2.A4F pint R = io "0* ’ 
Mcvdion tKc Signi^tCotY^ce. o j- ^ujuXj iy 'f-QcJ-or >n. 
L-C-R circuit • £c&&6 XDoM,lO 


o 

0 

Q 

0 

0 

0 

O 

O 

o 

o 

0 

o 

O 

0 

0 

0 

0 

> 

0 

a 

0 

> 

3 

j 
.") 
3 
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3 MeivKs - 

^•1' E.Kpicu'o fhc. L TryJuctive, md'drsce' 5 . skoto 

avc^kAccUi^ +^6- vcOu<*jUo-r\ ofe mdu cfive. veqcjzwce 
j^*£j(X4jncjj fhe &Jf>jph*A aMzyncdir\^ i/oJf-ege> 

Aw AC VoVjcK^e. E j= E D Si’irito-t aJ> cybJ^/U-eo1 across Q. 
pu/-dL indi ac^qv ?“nc/uof^?nCA- L. SkjztA mdc/kc^^caiiy' 

-Hu. 4 CuAh^u^t Rowing. fkrmopk JJ kekind 

+k^_ GKfDpdJed vo)-\-o£je_ Jo^ a pKtUe. Qv^Jey JT/x . 

£ case a-*© 7 , je) 

Gi,2.. Xn ^ Se^e% L-C-R Curcuat, cJjMnz. fke. 

^qctor ©, cj r€AonornCft . rXOaXrcJ-^ ^Joh> sk™ &axn&>. 

C-X-^yyjyo/e. ^ 

SKotO J~P\£Kjt pat OCA. c>UA 2>) povj^^ol c*jf" T'-^OO^yl CC_ Lvn_ 

L--C -R cJtclu.^ JLa ryiocxdvwurri. ^ 

{.RBSe aob7) 

Q-2i< A se^e^S. L-C-R c4yc.iu£ .tA Cbvnr>ec^"eo( Jt> qt\ AC 


Jp'-ejouji’nptj ojr rj-ha. AcuacIj &-X blcurunq. J-he. najvrt ok 

^ r * ccatex^A 

G^.U. A ( sekj^ L-oR CjVcuH aA CD*m^cbeo| ;fo Q *2. *2-0 V 
\Atft4<Udfi- ^epuU.r|Cy AC ^uJpbXu, x4r L ■= " 2.0 rnH 
C " (Sop/j^T-^ ^L(P C)50 ol R = ii.0^2-. 

Lq) Ffvnd Ake- ^r^^-ncy ok fke ^bukOL ? X,r ooVUcb 
aveAjxge potxor cxbsovb-ecr Xkc_ cj-rciXX JA max. 

Gxiculpi-e Xkc_ VoIllc crjy rn^imuivi CuAMnk wpl'i-hicfe. 
AvvJweA.- Ca)J = j^rH^ UOl„ s2 JaA ao|«) 

Q.S-. A Cell ojj inducfanc^ 6-r H Ovnol reill-tancc. joo.n_ 
Ja Co mneckd -^o a 2JOOV , S'-d H*z_ Ac. source., CoJaJcJe- 

C^) fhe. n^qximpm cuAkmi - ' 'm fb<s. c»\l 

(b) ^-.j-rne [njz j3-eJ"tA5CJLri VoIXcuje. >r\c\x)rnurr) qr^cl CMrr^trJ- 
maximtnriX ^ 

A^WO- - O*) T. =^ 5 . rnn 3 = -PL Em S /„ ^ CSig ie08 ^ 

1.6 = O • s-^- Pt 
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G IX. fi loo Mf CccpaciJbr -U in seM^ <a 4o-n- 

J2> c^nnccbeol tp <3- loo -V£> /-/■£- /^c 
-Sou^ljCG-- OxJcuJLzdi -fkje_ -^bllDWtngj.- 
(4 ) tAcfxjmurn CuMuird in ±Wjl xjrcoit 
[b ) Ti'rr ne. beioooen mny.)no mtyi an 4 

Vo!vn^Kimum- ( ce»se K>o3,oa) 

Av^-e-V -C<5 ) I„ - 2-7S A 05 TW -- ^ 

q , 7 . cokad Joai the. Jtxm : pVvxAcx's 7 r^tuni ,r> Ac _ circuit 

anoJLuiU? A-n AC source voH-c^c V-V„5>nwt 

-ii cSpjxUed across a, _ pixhn- inctuci-or o£ inductance. 
L. 0 b>iyou-n Qf\ e.x press lon-> ^on -pbe. C.uhJte.-rd' I 7 ^ iow’i^ 
in 'the CiVcajr * Also ahraw -Me 


pkaAor cfAo^a^rcnr) 

(_fc>^ (Sjy'tXpK.S e>^ v CMC { T Vtfsus 601 <jp? 'H'UA O rctut' 

C aoog) 

G},g* In -the, given cJrrccut, cdculde (4 J> ff-ve. CA-p^alance 
C, aj^ +he. C£xpo»CAtov , +Kje_ j=>oto€>u. -j-aci^ir ^be. 
cJi'S'C-Lut li. Uioib^ and CbJ) A-lso cdc-tdccie. Ibe_ <2^— 

•facbv o-Jj -the circuit- ( jz&SB *ooC) 

2.00 to H* ..a !o-a- y 


?DHz. 


Q,g. JbVQt/o a Icd-Jixp)'' oUa^^rn an A(L ^-cnercdy. 

Cxplcun Jo h~) e.*£I vj pviViople ^ovJovvQ' 

■ C^eiki Xoe?) 

Gl.10' Expban td-hh 4b e_ Kxl^ fKc_ Icxbeii-ed ctiostmr *1 
<Hvc f pvirjcJiple sb toovfcma ok a dstep-u^ -tcrnffermer. 
laIvu can not .Such a. ctLviee be Ui.eo} dr> step-up 

BC J vel+cxge? <• J>e,W aooM.oi) 
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S ivf^rks Q.ue.S*U&y?S 


£)• i. (AjkjxJ o!o ppM u■ acUa^.'^ayioI bcj ^Kc\vpr^css oj^ ve-sonQYicc. 

1Y\ c\ Sevier, L-C-R ovcou-t ? JC-eAuve. Qn exp^-Siori ^oy 

jkcJov -tKc cJiytllu i: . 

-beAjve. c^-n c^pv'-c.rs.ior) |ov -j-kjL. ) yjq p-eLoAr><-o oj^ o, sevteZ 
L ~ c - ~ R CaVCUY-V ComriecjArJ .Ao OVY /V C .SM_p>p.to o^- V^vAtle 

^““"T cj*j»u~.0 

(S^.z. Ay-) /VC -S.DUfe.ce 0eYi£^^cfccr)0 c\ VolA^-Pte. v = Vrv> -Sinr-cb Jz 

Cor^necA-eiol .Jo q Cei-p^o 4t>T o^ Cpcp^cj4 c\it\Cj 2. C „ Find H\*_ 

€L< prP- -SS) Ovi Joy 4Ke, CWiZujrd" I ? JlouJiYVY "Horn poX _aJ~. 

ploJ- a grupK o-jj V qrtd I VersuA cot ^_do -sKmo J-krxA j 
CJA^'rjjjnt xA JX/x_ c^lxcaJ Jd q vDo 1- 

A YCAiAAoy oj- 2_cm -SI, c^-rvj C\ O^cpc^-toY )iT 94 F Cjy,o . 

(So'n-n edcol 1 ivi seJueA Ad a czero Hz. Ac SdDdfecx-- 

CcJcuJcot'e. 'Hmsl. C^Wi^oionjt I'C ttc d4-rc.uJ.-t ^r\ol tke. Aris 
VMAxge. qcvo^js -tk-e. r-eil A or cvnd -tke_ o»p*=.cJ tov- Is 

"tkx— r\_i.^et>V"CU C -Sh-oy O - ^ ^ kxA€L. \Y011 1 —*-%■€_S YY1DY-CL- *f—Fo,y^ 

Jr ^ e - -^oua^lcl v/oltc^-e^ ? Hfc '-f-e.Sy yeAolv-e. f-Ka_ p^vroiolox. 

Cc SS e ioo t|, 08 } 


Tke. ^iNcev^ CuvcuuJt cJxcx«YqTY-) ^ skouYS <=* s.-o 
cJycluA Co-nnecterJ Jo c\ ^ va^Jxbk. ^■ej^vuiY)CJj 


Covmec 


skouYS CSV S*eAj-e6 L-C-R 
tie. ^■ejfAJiY)c-u 2.30 y source. 



£ J>eJki *oo4} 


AS6V 


C^J JAeJpfe-rnm-e- Akjz_. 3o uac^l. jy^€L^t^JisnOj od-ucK cJxfejv'-ci 4ke_ 

C b ) OloJ^ur -tkd_ /vqper/qncc fk«_ oVc.uJ-t rwod Ake_ 

qrio pJUkuoit- ojj CJAhh&xt och JAe. reiOVY^AlYlg- ^Cdj£| UULYYC^.. 

) JAeJeA.Tno!r)£_ Ahe, rms poJeYvhJJ ol-ropjs. across AW_ 
Akrec edemje.r\J-s o|p -f-Kc. cJycdJJ. . 

Gd) H C’K) c/o <JAU cxp/aj'n -/tc. ob£eh.v&JnoY\ <H\cct JA P 
o^zbvX((L U S,urr^ ^ cjy JKj 2_ Vftlt^Ci aCYTOSS JU, fky^> 0 

elekacrJ-5 cAicAy\co| m(0 cprefAeyL AkAr\ Ak*_ 
3vA.ppXjeL.oj VoLt c ^'C? 'J 


tkT-e^- 
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Q-M. ATOV^Trw cjy /\ C_ g-oro^^ov coifh -Hve_. 

kcJlfo IcdoeJi-col ^oli^mno- TPsjl_ co’il ofo an A C- 

JCnCJiGGoY" ktkvinj M +UA.rU> ; eAcK CVtJLQ. At 
ro-lcd^G unfln a Con&tArG' ^ri^ui^s_ veJocJ-t^ ao . 

-f-k&_ ex^pnevh t crn <-fmr +W. ocl±re,rnoJh'm m{ 

1 & * it * \ .1 i % it /-» ... v _ ^ _ 


a 


€_YxeA-o^<-ol in -f-K«_ coil- (ajIvpcI Sa "Hac— Souh.cs— u o ^ 


e>^aa a 


Q^njt^_pdhon in -HaJIi qIcG cja.- 


c esse 2x>o^ ii) 


Si'S~” 


CpO A" -^'h^-p-LpD IrrarA,•jtnrrneir' Conve^d-S Xot^ 

Vol+^-ge_ irelo a. kl^y ©udrj^LAdr vcH-o-pje.. 32 >o€A it violcde. 
laoo of Cor^AA/ocKcrn oviA^jy ? £K^ri. 

Cjb) U3^j+e_ cirxxj 4^TO .sou^c^s Oa£AA|^ Xcs,s> in ci 

■brurvijommeir- ccasg a.ooa,il) 


• J 
O 
n 
G 
O 
3 
3 
3 
■O 

o 


<Su£ 


. TK<_ p-rime^ju OoU oj^ Av\ tde^) .sf-ep-iA-p -tvAYvijppmer 
Kpc^» loo "fwmG cvno) d-k^- Gvnrvvjornoon nodno Jj> 
oj&o loo. TWe~ inpixt" volsme) +Wt_ ptH/^-en 
222-© v amd noo \Jo rc^pcciiveXy . CcGc-uJcd-e 
(pt ) number ©-^ ~tUhtriA in -H-te- -se.c^Y-\cJoortj 
(b-) TWsh Cju >in pv-im^rry 

(c ) l/ollp-Sje. <PCVOiS 'Mvg- _SA vp C 2 OO^J) 

(o|) 'H^£_ c.iaa>uz. rdf~ in -H^e- s<s_C-ondan^ 


(e,) poLO-tA- i y-\ •Hnjl S-££^ncdo-Ap^ 



o 


o 

G 

O 

3 

3 

3 

3 

0 

G 
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&.1- A L amp jjt> Co-rme cd e<d i-n se>ueJ> (aA-Hi a Cuxpab'tor. 
pAtoUct ycuh ob^ervaldon ^br dc and Cmnecb/onA. 

K) K<ajf" H^vppcrvi iTi each Ca2»£- i.^ tbe. Competed -kmce dA 

reduced 9 

| 

CSl.Z. Oky da, cboKc. coi) needed in iMe op I uor eACeqoh 
"tub^A Ia>i "Hn • A c /Ylcu nA 7 60 by Cnn uje_ nddr U2>e_ ci r) 

oybU nc&Oj Y&>U>ior instead choke cdl ? 

-b>. bJkfd ad> +ke f=>ocoeY pcxj-ed !n an qc cb-rcad i in 

an c\ c CnrcLu b m aoi-dcb \/ol-kxgj<c qnd Ca^oxjly^ ciaa 
gdv^i by V r 2^0 Si'n (&oi + B-) nnd 1 ^ io S/nwt 

Z.e_ro 

<^■7- An eitciritLal iar^p Connected in 

seAu€A> -oo1 r H / i c\ Capacd -ton and an <ac_ c | j_V ^p Lq w P 

S 0 UA.Ce / A ^/ 0 U)/n^ 6vi+b ofc CjLHfcUYX 
. Houj olo£*> ’Hvl bWarhbn/ss 
ofc +K*_ Lamp change an reduciVg fbe 
CO Cmaxaiance. Hi) FreAiwjncM ? ^ -©- 

a . . - d A-C. S 01 vt.ce- 

/bai,. (t) Reduced (.U) Reduced. 


A C. Sotvtce- 


^ ,s '- ^ bubh -U robed loow for- aioV nc. -supply 

°iT ' 5o ^ 1 CoJcdabe. C^O -fbe. rdbitance, o^- Abe bouUb 
Cb) "/die rm5 ouA^jcnb •fbr'oiy^bi bbe. bul-b 

Aroo O) 424 -cl (b^ o-gs4 

. C- How toU-CK guaAc. rd~ _iA dyaton btj 7Kc_ pTirncvuy coil o^- 
a 'brantfvYme.Y uolucln <dnp.s clou»o 210 V to 22. V io opera :hL 
a. oUa/)c< 2. uji-Vb c\rt impedance, op 22.0 _a.. 

Ami. Tp = omj./} 
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Q.,7- ~T1ajo elect vioaj cJrc-cut s A and &> oxjl pyvcn L-eiou> • 

CcUc.uX<xXe_ Xtae. Ycctio c>p poweA p-^cXor ojy Orc.uut £> Xo 
'H oe. pouoer '-factor op Cj y-clu I A . 






/ X>4>. (Co-* 4 ^b r vfi 

CCoic^')^) 

(S.S> Xn Indio domcMAc power Su_pjcXy oX 2io V 5 5o Hz; 

tol'vi.ld. JiO UsSA XX -Xi> llo V, So Hz., CE^Ive or^e, QolHotaqe 

Ond 0 r\£ iicv .St^pXy ever iio V Supply. 

(3^,3, >4 s+op _ o,_p Xran-%'ftirme.r Ccnv/e^Xs q /_ ou j vatt<=^e_ iaXs 
K xgdo v/oll^e, . J3o^, XX nol vioitX fhe, pXindp/-e_ ofc Co^e^.- 
\jcdlom of crusty ? Exp)ddn. 

05,'lo. A- poujeor 'troin^noissjoio Xtm. need?, j-npuX poooex 2SooV 

do c\. .slep 0 I 010 T 1 tx^rxsjtoTrr^cf osrtXIo XXs primary udhddrv^s 
H<aivrn0 40 oo X lvzyvS . L\)J\cct sIaokAcA be. Xhc, number 

i.u*.ns m Xbe. second^t/p/ udnclJnypr in order Xo gmX 
ouXpuX poutetr ccX 230 V X 

A>\2, •4- 0O -bwxrV* 

(SMI. CaJeuXxIe, XKr_ (^u.oiXdi>y fitch or - c* se^'eA, LCR droit 

L^H XX l— - 2-MpC- - 2- 4~1 f— ©VO H fiy — d 0 _5~2, . Kd e^vS I OtO Xhw6!_ 

Svffnifi'c-qricA. ofc yuaJAby -factor ["n LCR Ci rcmu'b ’ 

A~rJ}> - Q — i 00 


®>-i£2.. 4 se^es L_a^ cdrctut XA Connected jto om <7c_ 
SouAlcc P200 v ? sro h-< 0 . The, vid tapes across the. jnesisfory 

CiKpctabor ^no) i-ncAuctcr #2ne respectively loov, Qrd 

2,-sd v. Tp- Xhe, voJlll ofy Xkc resists nee Is, 40 CaJadaXe 

Xhc e^^ionX m Xhe circuit. 

XXni-. I rrni - sr/y 
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